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THE RESIGNATION BY Mr. BLANCHARD of the 
Chairmanship of the Central Traffic Association, 
cails renewed attention to the unsatisfactory results 
which the traffic associationsare showing. The rea- 
son given by Mr. BLANCHARD for his resignation is 
said to be that all his efforts to enforce the aggree- 
ments made and prevent the demoralization of rates 
have been unavailing, and he had no desire to hold a 
position entailing so much burdensome and disa- 
greeable work, which proved to be after all of little 
effect. By the urgent request of the members of 
the Association, he has consented to remain in 
charge of affairs for a short time louger. Where the 
Association will go to find a Chairman who will 
equal MR BLANCHARD in ability is a difficult ques- 
tion, for it is well understood that the inefficiency 
of the Central Traffic Association is not at all the 
fault of its manager. It has been rumored that the 
Pennsylvania was about to withdraw from the As- 
sociation, but instead President ROBERTS has pre- 
sented a communication, stating that in his opinion 
the affairs of the Association had become so en- 
tangled that it was hopeless to try to maintain rates 
under its rules until a thorough reorganization had 
taken place. 
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THE NEW CROTON AQUEDUCT is being pushed 
rapidly towards completion and indications point to 
March, 1889 as the date for first letting on the new 
water supply. In the tunnel under the Harlem 
only about 33 ft. of rock remains, and the deepening 
of shaft 24 to meet this tunnel is progressing, with 
200 ft. to go. Our late progress report of Aug. 18 
showed that there were then only this 33 ft. of unex 
cavated tunnel in the total 156,380 lineal feet, or 
30.8 miles. While the aqueduct may be ready for use 
next Spring, the new pipe-line for connecting the 
aqueduct terminus with the reservoirs will not be 
ready probably until the end of 1889. 








THE “Split Rock Cable Road Co.”’, is about tocon- 
struct an elevated cable road a short distance west 
of Syracuse, N. Y., connecting the celebrated ‘Split 
Rock” quarries with the immense soda ash works 
of the Solway Process company, and the blast fur- 
nace of the Onondaga Iron Works, for the transpor- 
tation of limestone, some 60,000 tons per annum be- 
ing required by the former concern. With the ex- 
ception of aslight angle nearly midway, rendered 
necessary by some farm buildings standing in the 
direct line, the line passes as the crow flies away 
over hill and dale, without regard to grades, for 
nearly 3'¢ miles. It is expected to be in operation 
by Jan. 1, 1889. Maj. H. W .CLARKE, of Syracuse, is 
the locating engineer, and the road is to be built by 
Cooper, Hewitt & Co. 

THE WICKES tunnel on the Montana Central Rail- 
way bad aserious and rather unusual catastrophe 
on Sept. 11. The tunnel is being driven from both 
ends, and for the last ten days the workmen on each 
side have heard each other’s movements. The gang 
at one end were composed of Irishmen and those at 
the other were Swedes. There has been great rivalry 
between the two forces to see who would make the 
hole first, and this has cost 9 lives and serious 
injury to5 men. Orders had been given to drill 
only 10 ft. and use small blasts, but the Swedes 
drilled 20 ft. and put in big blasts. As their hole was 
nearly through, the Irishmen, not knowing that the 
Swedes had drilled as far as they had, exploded asig- 
nal cap over one of these holes, which fired it and 
not only set: off the other two blasts, but exploded 
300 lbs. of giant powder stored in the vicinity. The 
tunnel is 6,000 ft. long, and this is the first casualty 
during its construction. 


THE Port HvuRON TUNNEL.—The Port Huron 
Times says that the shaft at the Michigan side of 
the river is down nearly to the tunnel. It will not 
be carried to bed rock, but will be bottomed with a 
floor prepared by removing the clay for some dis- 
tance round and below the foot of the shaft, and 
pouring in concrete. On the Sarnia side it has been 
decided to abandon the shaft, and begin the tunnel 
directly from the portal. No work is now being 
done, except the unloading of machinery and sup- 
plies, but when operations are resumed the eastern 
cut will be opened on grade to the level of the por- 
tal, the shield and other appliances placed in posi- 
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tion there, and the work of direct tunnel construc 
tion begun from that point. The floor of the tunnel 
at the portal will be about 60 ft. below the sur 
face, so that a cut of 60 ft. in depth will be nec 
essary to open it 
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WHEAT IS TO BE TOWED TO EUROPE in bulk, if 
a Duluth inventor should realize his expectations. 
This man, name not given, is said to be now build- 
ing at Duluth a huge steel, cigar-shaped cylinder, 
which is to be loaded with wheat, sealed up, towed 
down the Lakes, through the Erie Canal and down 
the Hudson to New York and then across the ocear.. 
The alleged object of this scheme is to avoid elevator 
and transfer charges and to reduce rates between 
Duluth and Liverpool from 12 to 5 cents per bushel. 
The story comes East with a doubtful basis of fact, 
and it may be entirely fiction. But the thing has 
been done before on a shorter but rough passage in 
the towing of the obelisk now erected on the Thames 
Embankment from Alexandria. In a storm in the 
Bay of Biscay this tow broke k ose and was aban- 
doned; but it was found all right after some days 
and safely reached its destination. There may be 
some fiction, however, about the anticipated pro 
fits. 
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NEW WALNUT GROVE DAM is on Hassayampa 
creek, 30 miles west of Prescott, Arizona. It is 110 
ft. high, 135 ft. thick at the base and 10 ft. at the top, 
and 150 ft. long at the bottom and 400 ft. at the top. 
The dam is founded on solid rock and is made of heavy 
rough stone face and back, filled in with broken 
rock. The water-side is faced with heavy timber 
and planked, covered with asphaltum felt and again 
planked, calked and painted with a paraffine paint. 
There are bottom gates in the dam for letting off 
surplus water; but these not proving sufficient, a 
spill-way 20 ft. wide and 5 ft. below the crest of the 
dam is being excavated out of the solid rock on one 
side of thedam. The reservoir covers 900 acres and 
its capacity, filled, is 24,000,000,000 galls. The Wal- 
nut Grove Water Storage Co. is backed by New 
York capital, and the company propose to carry this 
water in a flume some 20 miles and utilize it in 
washing extensive and rich placer beds and for 
irrigation in the fertile Walnut Grove valley below. 
The foregoing data is obtained from the Prescott 
Morning Courier which omits further particulars 
and the name of the engineer. 
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BRIDGE ACCIDENTS are reported as follows :—On 
Sept. 12, the Wrightsville & Tenille Railway bridge 
over the Big Ohoopie river, in Georgia, was washed 
away.——On Sept. 14, the Eutawville Railway bridge 
over the Santee river, at Varnes, S. C., gave way 
under a freight train, and several cars were thrown 
into the river. It is said that a pier failed.—— 
On Sept. 18, the Erie Railway bridge over Starrucca 
creek, a few miles above Steven Point, was washed 
away bya flood inthe creek. A new bridge has 
been put in place.——In Pennsylvania several rail- 
way and highway bridges have been washed away 
by the floods. 

THE MOST SERIOUS RAILWAY ACCIDENT of the week 
was the derailment of a Baltimore & Ohio passen- 
ger train at a switch at Ankneytown, O., 25 miles 

south of Mansfield, on Sept. 14. The engine and 
two express cars passed the switch in safety, but 
the mail car, with an express car and two day cars 
left the track and ran into the locomotive of a freight 
train standing on the side track, and were badly 
wrecked. Almost immediately the boiler of the 
freight engine exploded, throwing wreckage in all 
directions. The two cars contained 110 passengers, 
nearly all returning from the encampment at Co- 
lumbus. The hot water and steam from the boiler 
poured into the coaches, and the passengers that 
had not been hurt by broken timbers were scalded. 

The only passengers injured were in these two 
cars. Two men were killed, and 32 injured, 3 of 
them fatally.——On Sept. 14, the forward truck of 
a locomotive drawing a south-bound train on the 
Second Avenue elevated line, New York., jumped 
the track at Sixty-fifth St. because of a misplaced 
switch, and delayed travel half an hour. Nobody 
was injured.—On Sept. 14, the engine,two baggage 
cars and a smoking car of a way train from New 
York, on the New York, New Haven & Hartford, 
were derailed about 200 ft. east of the west river 
trestle, near New Haven, Conn Nobody was injured. 
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A CYCLONE swept over the island of Cuba on Sept 
4, and 5 with disastrous effects. The crops were 
damaged, trees and buildings blown down, ship 
swamped in the harbors and portions of the railways 
washed out. The total number of deaths is esti 
mated at 1,000, and the damages to property will 
amount to several million dollars. 
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THE STORMS during the week have done considera 
ble damage in Pennsylvania and the Atlantic 
States, Géorgia having especially suffered from 
floods which have ruined the crops. The loss at 
Augusta, Ga., is estimated at #250,000. In Pennsyl 
vania, the Schuylkill has overflowed its banks in the 
neighborhood of Philadelphia. Washouts and slides 
have occurred on the Delaware, Lackawanna & 
Western ; Lehigh & Hudson; New York, Lake Erie 
& Western : West Shore: Susquehanna & Western 
Lehigh Valley; Ontario & Western, and other rail 
ways. Incessant rains in Mexico are causing 
serio 1s floods, and the city of Mexico is anticipating 
an inundation. 
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A SERIOUS BREAK occurred in the Morris Canal in 
the village of Mountain View, N. J,, on Sept. 18 
Thecountry for miles around was flooded and much 
damage was done to crops. 

a ecteatit 

THE WESTINGHOUSE ELECTRIC LIGHT Co, is making 
arrangements to go into the electric street railway 
business. The successful test of the Tesla motor, of 
which they have full control, bas successfully, they 
think, solved the problem of electric roads. It is 
practically the creation of a new industry in Pitts 
burg. They are said to have all the buildings they 
need, but it will require the addition of new ma- 


chinery and the employment of a large force of men 
> 


IN THE ELECTRIC LIGHT industry, even in dull 
tinses, they are said to doa business of $100,000 per 
month, and they are said to expect to do as much 
in this new line. Their idea is not to antagonize 
material makers and car builders, but if it is neces 
sary to make everything to completely put up a 
road, they can easily arrange with iron and car com 
panies to have the work done, The company is 
anxious to confine itself to the electrical part, but 
if necessary will build cars and all. The new motor 
can be applied to any electric road now in operation 
by makinga few changes. Neither will new cars 
have to be made. It can be utilized either in the 
overhead or conduit system. Three wires are re 
quired in making the connection and transfers, in 
stead of one thick copper wire, employed at present 
The motors can be used to run the road and supply 
electric lights at the same time. 


ONE of the must remarkable features of the work 
at Sault Ste. Marie isa dredge digging solid sand 
stone in Hay Lake channel,6 ft. cut, ledge 2‘, ft 
thick, and said to be making money fast at $1.95 per 
cu. yd., the bottom grade being 20 ft. helow surface 
of water. 
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HEAVY ARGENTINE CONTRACTS are reported as 
being made by Senor MIGUEL M. TEDIN, of Buenos 
Ayres, for locomotives, palace and other cars in 
tended for the government railways of the Argen 
tine Republic. A contract for 50 locomotives is 
spoken of, but it is not yet exactly located as far as 
the lucky builders are concerned, though the 
Baldwin Locomotive Works seems to have the best 
chance of success. 
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THe London Weekly Bulletin mentions three 
specific instances of high English freight rates 
which certainly are instructive. The first is that 
the freight rate on eggs to London from a point 50 
miles outside of it are double the rate charged from 
the interior of France. The second is that a dealer 
in London had 50 bbls. of birds shipped to him from 
Chicago at a cost of 7s. 6d. ($1.87) per bbl. Six were 
left off at Liverpool for a customer who finally took 
only three. The remaining 3 bbls. were shipped to 
London from Liverpool at acost of i0s. 6d. (#2 62) 
per bbl. Well may it add that “from a trading 
point of view Edinburgh is further away from 
London than Chicago.” If not literally true, it is 
true in many respects. 
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AMERICAN HARDWARE is wanted in Malaga, Spain, 
according to the American consul there. Axes, hat- 
chets, hoes and stoves are particularly mentioned as 
desirable. 
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The Forth Bridge. 


At the recent Edinburgh meeting of the Iron and 
Steel Institute, the Forth Bridge was naturally one 
of the chief features of discussion. Mr. F. E. 
Coorrr, M. 1. C. E., principal assistant engineer of 
the bridge, presented a most interesting paper on 
this structure. It was a continuation of the one 
communicated to the Institute in 1885 by Mr. B. 
BAKER. An abstract of this paper is given in the 
Iron and Coal Trades Review as follows: 

I propose to confine myself principally to a general de- 
scription of the methods employed in the erection of the 
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structure, or a train on each line consisting of 60 short 
coal trucks of 15 tons each, headed by two locomotives 
and tenders weighing in the aggregate 142 tons. The wind 
pressure provided for is a pressure of 56 Ib, per sq. ft. 
striking the whole or any part of the exposed surface of 
the bridge at any angle with horizon, the total amount on 
the main spans being estimated at nearly 8,000 tons. The 
material used throughout is open-hearth or Siemens- 
Martin steel. That used for parts subject to tension is 
specified to withstand a tensile stress of 30 to 33 tons to the 
sq. in., with an elongation in 8 ins. of not less than 20 per 
cent. That subject to compression only, a tensile stress 
of 34 to 37 tons per sq. in. with an elongation in 8 ins. of 
not less than 17 per cent. Strips of each class 14% in. wide 
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struction, and all edges are planed. The plates and bars, 
whether composing circular members, or the booms of 
the girders with all the required covers, etc., are as a rule 
assembled in their exact positions, and operated upon by 
drills of special construction, which, traversing their 
whole length, bore nearly all the holes required for the 
riveting. Z 

I will now proceed to describe how the superstructure 
of the Ferth Bridge has up to the present time been 
erected, and what modifications were found advisable 
during the progress of the work. It will be convenient to 
divide the subject into the three following principal 
groups:—(1) The erection on timber staging, giving 
support from beneath, by the use of ordinary derrick 
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Forth Bridge; Longitudinal View of Erection £taging, Ete. 


various portions of the main spans. As itis possible 
that some of those present have not clearly in their 
minds the information contained in Mr. BAKER'S paper. 
1 will first give a short summary of its contents. The 
total length of the viaduct will be 8.296 ft. or nearly 
15g miles,and there are two spans 1,710 ft. two of 680 ft., 
fifteen of 168 ft. girders, four of 57 ft. and three of 25 ft. 
being masonry arches. The clear headway for navigation 
will be not less than 150 ft. for 500 ft. in the center of 
the 1,710 ft. spans. The extreme height of the structure 
is 361 ft. above, and the extreme depth of foundations 91 
ft. below the level of high water. There will be about 
53,000 tons of steel in the superstructure of the viaduct, 
and about 140,000 cu. yds. of masonry and concrete in the 
foundations and piers. The main piers, three in number, 
consist each of a group of four masonry columns, faced 
with granite, 48 ft. in diameter at the top, and 36 ft. high, 
which rest either on the solid rock, or concrete, carried 
down in most cases by means of caissons of a maximum 
diameter of 70 ft, tothe rock or boulder clay, which is of 
almost equal solidity. The stresses to be provided for are 
those arising from the weight of the structure itself, the 
rolling load, and wind. The rolling load has been taken 
as lton per ft. run on each line of rails over the whole 


are to bend cold round a bar, the diameter of which is 
double the thickness of the strip. The tensile strength of 
the rivet steel] is 26 to 30 tons per sq. in. 

The superstructure of the main spans is made up of 
three enormous double cantilevers resting on the three 
piers before mentioned. Those on the shore sides are 
1,505 ft. and that on Inch Garvie (an island fortuitously 
dividing the deep water space into two channels of nearly 
equal width) is 1,620 ft. in length ; the effective depth over 
the piers is 330 ft. and at the ends 35 ft. The center 
portions of the two 1,710 ft. spans on each side of Inch 
Garvie are formed by two lattice girders 350 ft. in length, 
and 50 ft.deepin the center, and 37 ft. deep at the ends. 
The compression members of the cantilevers,are as a rule, 
formed of tubes either circular in form or circular with 
flattened sides. The tension members are girders quad- 
rangular in section; the booms at their corners take the 
strains, and the vertical and horizontal bracing of the 
sides keep them stiff against the effects of their own 
weight and wind respectively. 

The steel is delivered at the works in plates cut nearly 
to size, and as angle bars of various sizes and lengths. 
Plates which have to be bent or shaped are so treated at a 
red heat in hydraulic{presses with moulds of special con- 


cranes: (2) The erection by special appliances placed on 
extensive platforms, of scaffolding, which varied in 
position according to the progress of the work; and (3) 
The erection by means of special cranes, which, resting 
on the members themselves, enabled the latter to be ex 
tended, and in turn become the support of the former. 
This last system allowed the use of temporary appliances 
to be reduced to a minimum. The first plates of the 
superstructure, comprised in group 1, that were dealt 
with, were the lower bed-plates, which rest on the 
masonry piers, and ultimately transmit to them the whole 
weight of the superstructure, rolling load, etc. The plates 
forming these were put together upon iron supports 
sufficiently high to enable the girders carrying the 
holders-up of the hydraulic motors to be manipulated 
beneath. The timber used temporarily in the staging of 
the support of these amounted to about 10,000 cu. ft. in 
the case of Queensferry and Fife piers, and rather more 
at Garvie,and the amount of steel thus erected was 
about 2,000 tons in each of the two former, and 2,600 tons 
in the case of Garvie. 

The point was now reached at which thc appliances 
under Group II. were brought into play, and it was only 
after careful and protracted consideration that the sys- 
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tem made use of was adopted. The weight of the portions 
of Fife and Queensferry cantilevers erected under this 
group was about 3,000 tons each; at Garvie it was some- 
what more. With the exception of the first bay of the 
lower members, the first 120 ft. of the internal viaduct, 
and the lower portion of the first struts, the whole of the 
principal members of the cantilever are included in 
Group III. Twotypesof special cranes are employed, one 
made use of to build the top members and upper halves of 
the first struts and ties. The other is traversed along the 
internal viaduct, and deals with the remainder of the 
work. Beneath the top member, and strongly attached 
to the carriage of the crane, is suspended, on four long- 
itudinal girders, a roomy platform of timber, 76 ft. long 
and 45 ft. wide. The building operations are thus carried 
on. Each length of the vertical webs of the top members 
is first raised by the ordinary hoist to the level of the in- 
ternal viaduc*. It is then carried on a trolly toa point 
peneath the jib of the top member crane, which raises it 
to itsexact position, and holds it there, while the men 
standing on the platform bolt it to that already complete. 

When the length is complete, the carriage is slid down a 
convenient distance, and the building operations are 
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same valve admitting water to both rams, but a slight 
check in the branch leading to the outer ram permitted 
the rivet to be sent home by the inner ram before the 
pressure was applied to form the snap. About 800 rivets 
could be closed by this apparatus in 10 hours. Grab ma- 
chines of various patterns were designed and made by 
Mr. ARROL for the riveting of the top members, for the 
ties, and for parts which could be reached by this form 
of riveter. Mr. ARROL has also greatly simplified the 
subject of riveting by designing and constructing small 
reverberatory furnaces for heating the rivets by the 
blast-furnace residual oil, delivered in a fine spray by air 
at about 20 lbs. pressure, through a burner similar to that 
used in the “Lucigen”. This has been a great success. 
The regulation of the heat is complete, the rivets aré 
uniformly heated, the apparatus is more economical than 
hand fires, and is under perfect control. It is also cleanly, 
and the danger from fire is much reduced. A small! fur- 
nace, 414 ft. sq. and 4 ft. long, will heat 2,000 rivets pe: 
day, at a cost fo. oil of about four shillings. 

As the material used in the construction of the Forth 
Bridge is of special interest to the Iron and Steel Insti- 
tute, I may be permitted tosay that the experience gained 
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Forth Bridge; Cross Sectional View of Staging, etc. 


again resumed,and are continued until the member 
reaches the center of the bay. When, in the case of bay 
1, the overhang was 125 ft. and the strain on the vertical 
bracing temporarily doubled had nearly reached the 
working strain of 64 tons per sq. in, with the end of the 
members deflected about 8 ins., a temporary continuation 
of the vertieal tie in the center of the bay was built upto 
the underside of the top members, and, jacks being inter- 
posed, the latter were raised the amount they had de- 
flected, and secured by wedges. In order to preyent ex- 
cessive strain on the unsupported lengths of both ties and 
struts, temporary timber struts from the vertical columns 
were put in where required, light girders and wire ropes 
being also largely made use of. Steam winches, with 
blocks and tackle attached to convenient points, are used 
to lift into and hold in position the parts, not exceeding 
2 tons in weight each,of the wind and other bracing of 
the various members, the men doing the bolting up either 
hanging on to the parts themselves or standing on planks 
placed where necessary. 


Wire ropes are now almost entirely used for the cranes, 
running gear, and temporary support, being found most 
trustworthy. and, when treatxd properly, should never 
give way. An extensive series of experiments has been 
made with regard to the proper use of this material, and 
as a consequence ‘he following conditions are adhered 
to as much as possible :—(1) The material should be cru- 
cible cast steel, (2) the number of strands should be 
numerous, (3) the diameter of the pulleys or drums should 
not be less than 6 times the circumference of the rope. 
The riveting of the pottom members of the cantilever, of 
the vertical columns, of portions of the diagonal struts 
between them, and of the first struts, has been executed 
by hydraulic riveters of special design, the principle of 
which has been to use independent rams for the holder-up 
and the snap. The operation of riveting was as follows :— 
The rivet, properly heated, was placed from the inside 
into its hole, the holder-up was brought opposite to it, 
the valve admitting the water was turned on, the holder- 
on thrust the rivet in up to the head, and held it there, 
whilst the ram on the outer girder closed the rivet, the 


by the manufacture ef nearly 40,000 tons of Siemens-Mat- 
tin steel-work, enables us to say that nothing could be 
better than its behavior. Plates and bars have been ob- 
tained from several distinct firms, and in every case the 
utmost uniformity: has been found, and any variation has 
been in the direction of improved ductility. Where 2) 
per cent. elongation has been required, 25 per cent. has as 
a rule, been obtained, and in the harder material it has 
been increased from 17 to 2 and above without any diffi- 
culty. The cold bend tests are marvelous, as the speci- 
mens exhitrited show. 

The analyses made in the course of manufacture of the 
steel show that the proportions of the different principal 
components are generally 99.13 iron, .5 manganese, .25 
carbon, .01 silicon, .06 phosphorus, .% sulphur, 30 to 33 tons 
breaking strain for the soft steel, and for the harder ma- 
terial 34 to 37 tons breaking strain, iron,manganese, carbon, 
silicon, phosphorus, sulphur, Mr. ARROL is the responsible 
representative of the firm of contractors entrusted with 
the work, and he has arranged for and carried out the 
manufacture of the steelwork, including the design of the 
numerous special machines, such as multiple drills, bend- 
ing presses, and others necessitated by the large amount 
of material to be dealt with, as well as the varied appara- 
tus and machines described in this paper as employed in 
the erection. He has in all these been ably assisted by his 
engineering manager, Mr. A. 8. BIGGART. 


Sir LOWTHIAN BELLthen introduced Mr. THOMAS 
C. CLARKE, of New York, as an American engineer of 
wide experience and capable of expressing opinions 
regarding the Forth Bridge well worth listening to. 
Mr. CLARKE expressed great confidence in the sta- 
bility of the structure and called the design a superb 
object lesson in the distribution and calculation of 
stresses in framed structures, as the compression 
members were tubes and the tension members lattice- 
girders easily distinguished by theeye. He referred to 
the joints between the great tubes as exciting much 
curiosity among American engineers; but thought 








































































they were simple enough after inspection,as was also 
the erection. He particularly commended the quality 
of the soft steel used as best adapted to the pur 
poses of bridge building. He pointed out that the 
chief departure from American practice in bridge 
building was in drilling instead of punching and 
reaming the rivet holes. he also said that experiments 
showed that nearly the same strength was attaina 
ble in punching and then reaming out sulliciently as 
in drilling, and that the punching was an excellent 
test of the material used, for if it split in punching 


it was not worth using. Mr. CLARKE expressed the 
belief that this bridge would be, when completed 


one of the finest pieces of architecture in the world 
Mr WRIGHTON, who followed, thought that the 


success of this construction was due largely to the 
fact that they had such a combination of talent in 
the carrying out of the work. ‘They had the diy 
lomatic ability of Sir JoHN FowLeER, they had the 
technical and theoretical ability of Mr. JoHN Bu 


GART and they had the emminently practical know 

ledge of Mr. ARROL and his able assistants 

pYMr. DANIEL ADAmsoN, the President of the Insti 

tute, endorsed and pleasurably accepted all that Mr, 
CLARKE had said except in the recommendation of 
the American practice of punching. He thought 
the time had long gone by when the material must be 
in any way proved by the act of punching. The 
previous analysis of the metal to be used is the only 
proper method of satisfying the engineer that the 
material is what he wants. Mr. CLARKE explained 
that he referred to a softer quality of steel than that 
used in the Forth Bridge when he contrasted punch 
ing and drilling. The Forth specifications called for 
30 to 33 ton steel while he had reference to 37 to 39 
ton steel, and he was satisfied, after long experience 
that this latter steel was not injured by punching 

Mr. Cooper agreed with the President on the drill 
ing question. He put punching in the same category 
as shearing, and both were brutal treatment of a 
very sensitive material. The practice at the Forth 
Bridge was to eliminate as much as possible all 
shearing strains, because shearing was the onl) 
thing they permitted to be done to their steel He 
admitted that punching was cheaper than drilling 
In the case of the awkward parts of the junctions, 
with overlapping curved plates fitted together in the 
yard, the drill did not always go straight and they 
then had to ream out the holes. This was a very 
expensive operation. In referring to the use of steel 
on this bridge and the lessons it had taught others, 
Mr. Cooper said that the great value of steel was 
not in its hardness but in its homogeneousness ; they 
knew what it was, and anyone who knew how iron 
was made would know also that it could not be so 
homogeneous as steel. 

In answer to questions regarding the actual and 
calculated wind pressures at different elevations, 
Mr. CooPeER said that they found as a rule very little 
difference. They had pressure gauges on the tops 
of all the platforms as well as similar ones below, 
and the highest pressure at the top was so far 44 
Ibs. to the square foot; and this was only a puff, 
for at the same time gauges on the other two piers 
showed 12 lbs. and 22 lbs. respectively. Their con 
terition throughout has been that the larger the 
structure the smaller is the average wind pressure. 
The highest pressure in the last 2'¢ years at the 
bridge was 19 lbs. on the big board, 38 lbs. on one 
fixed small one and 32 lbs. on tbe other. The big 
board had two gauges, one in the right hand corner 
and the other in the center, and when the pressure 
was 19 lbs. over the whole board the middle maxi 
mum was 32!¢ lbs. and the corner maximum was 
28 lbs. at the same time. 

Capt. JONES, of the Edgar Thomson Steel Works 
of Pittsburg, Pa., was then called upon, and he ad- 
vocated drilling steel as the cheaper method. He 
said that American users of steel were at fault in 
having the physical properties of steel alone speci 
fied and not the chemical composition. The re- 
sult was that steel makers would put in the cheapest 
kind of steel that would meet the specifications, 
and he had seen steel made for bridges that ought 
never to have been in such structures, as it really 
was not steel. He laid down as a law that no mem 
ber of a bridge should have an excess of 65 in phos- 
phorus as an uttermost limit. He would also keep 
the manganese as low as possible as it was a great 
oxidizing agent, particularly in boilers. They could 
readily keep under one-half per cent. of manganese. 
He recommended the practice of giving the chemi 
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cal composition of the steel, so that all makers 
might enter the race on even terms ; he thought the 
physical test would follow, if the analysis was cor- 
rect. 
- — = 
The Denver Water-Works. 


HY 8. PORTIER, B. A. SC., A. M. CAN, 800, C, E. 


About 30 years ago the first house was erected near 
the junction of Cherry creek with the South Platte 
river where the city of Denver now stands, but now 
the few early pioneers of ’58 have increased to a popu- 
lation of nearly 100,000, During more than half of 
this period Denver has had a system of water-works, 





and 50 ft. at surface was excavated for a distance of 
over two miles, from the location of the proposed 
works to the river across which a dam and head 
gates to the canal were constructed. This canal 
widens out near its lower end into an artificial lake 
called after Col. ARCHER, the first president and 
founder of the works, its area, including that of the 
canal, being about 40 acres and its depth from 88 ft. 
to 2 ft. By closing the upper butterfly gates and 


opening the sand gates of the pipes and waste weirs, 
the sand which gradually accumulates in the upper 
portion of the canal is run into the river. The lower 
butterfly gates regulate the amount of water ad- 
mitted into the fore-bay. 


The canal embankment 


exception, about 13 ft. below its head. They are 
formed for the most part as shown in Figs. 1 and 2, 
are 1200 ft. long, exclusive of the piping laid between 
the different wells, and yield about 16,000,000 gals. 
every twenty-four hours. The four foot piping 
which forms part of the system contains numerous 
perforated cast-iron plates bolted to its outer cir- 
cumference through which the water percolates. 
The formation is coarse gravel and pebbles and al- 
though * in. spaces were left between the timbers 
of the cribbing the greater portion of the water 
collected rises up through the bottom. These wells 
have been supplying the city for nearly six years. 
without trouble or cost. 


ee 
) iter 2. Tee ay estates 
reat teamtcn DES P Ry. i came . 









A 4’ Wooden ex ; Sy 
SS Ia 
es SSG WSS, 
WO are’ 
Leauge IWS: 
< DSHS S “H Z 
» — i 








Denver Water-Works; 


Established in 1871 by a private company as the Den- 
ver City Water Company, they have been enlarged 
from time to time to meet the ever increasing de 
mands of the city and notwithstanding the rapid 
extensions necessary and the scarcity of water in 
this region, have succeeded not only in keeping pace 
with the growth of the city but in advance of it, as 
may be shown by the fact that to day the company 
has several miles of 4in. and 6-in. pipe laid on 
streets extending over prairie. 

In the following table are given the greatest num- 
ber of gallons pumped in any month of each year 
since 1876 from which the earliest reliable records 


date. 

U.S. galls. U.S. galls. 
July, 1876, 36,000,000, Auwg., 1882, 134,000,000. 
Aug. 1877, 40,000,000. July, 1883, 136,000,000. 
Aug. 1878, 39,000,000. Sept,, 1884, 145,000,000. 
Rept. 1879, 63,000,000. June, 1885, 182,000,000. 
Aug. 1880, 72,000,000, June, 1886, 211,000,000. 
July, 1881, 99,000,000, Aug., 1887, 295,000,000, 


The object of the writer of this brief article will 
be to avoid as much as possible uninteresting de- 
sciptions of parts of water-works systems more or 
less common to all and to treat more in detail those 
portions of construction which have been either 
original or seldom applied. 


OLD WoRKs. 


The first works consisted of a cribbed well built in 
the saturated sand near the east bank of the Platte 
riverat the base of the city. Itsinternal dimensions 
were 42-ft. x 56-ft. with a branch extending towards 
the river 20-ft. x 60-ft. and 22-ft. in depth. For 
the first 10-ft. the crib was built of timber with 
a space 4 ft. wide in center of wall for broken stone; 
the next 12 ft. was of stone and roofed. Its capacity 
was about 3,000,000 galls. perday. This was sufficient 
for a number of years, but had eventually to be in- 
creased during fires by the supply from a pipe lead- 
ing direetly into the river. 

There were six gang pumps supplemented by four 
rotary pumps having a combined capacity of 2% 
million galls. per day. 

NEW Works. 

In 1880 new works were begun up the Platte river 

above the city. A canal 35 ft. at bottom, 7 ft. deep 





Manholes. 
Head-gate of canal. 


Masonry dam , 


Reservoir. 
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is level on top and its bottom has a fall of 1-20 per 
100. The water thus obtained was used both as a 
power to run the turbine wheels and, having been 
freed from most of its sediment by passing through 


— Sectional End Elevation. 
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Brush, slag and piling, 
Gement pipe, 50°. 
Butterfly - gates. 


Horizontal wells. 


Lake Archer and Conduit Line. 


To provide for the new supply a reservoir of 12,- 
000,000 galls. capacity (Fig. 3.) was constructed at 
the works with a 4 ft. wooden conduit, 15,480 ft. in 
length, conveying the water from the source to the 











" Horizontal Filtering Wells; D. W. Ww. 


a filtering basin in the fore-bay, for the supply of 
the city. 

During the past six years, however, the company 
have abandoned the use of all artificial filters and 
settling basins for the more effective system of 
natural filtration by means of horizontal wells 
designed and executed by Mr. ALLEN chief engineer. 
These wells, which will be more fully described in 
connection with the gravity works, extend along,the 
low banks of the Platte river and are, with one 


reservoir. This piping, patented by the Chief Engi- 
neer, is composed of staves, joined at the ends by 
sheet-iron let into a saw-kerf and held together by 
coated %-in. round rods in the manner shown in 
Figs. 4, 5. 6. 


The small amount of sand which collects in the 
depressions is annually removed throégh the man- 
holes. The cost of the pipe laid, per lin. ft., exclu- 
sive of excavation, when lumber sold for $22.00 per 
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M., and wrt. iron for #3.50 per 100 lbs. was from $1.50 
to $1.60. ; 
Water Power.—The first two wheels put in were 
the American Turbine, 54-ins. in diameter and giv- 
ing under a full head of 30 ft. about 250 H. P. each. 
One of these was replaced in 1886 by a double Leffel 
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wheel, made to order for the same casing, of over 300 
zz. 

Steam Power.—In 1882 the stone building was in- 
creased to double its original size by the erection of 
a wing to make room for a compound HOLLY engine 
of 400 H. P. It is supplied with steam from four 


breakages amounted to nearly $25.00 per month, but 
since the purchase of a 150 light, 16 C. P. Edison 
dynamo the cost has not exceeded $5.00 per month. 
A 16-in. water wheel driven by waste water from the 
large turbine runs the dyamo by night and the small 
machine shop by day. The total cost including 


Cemetery Hill; a smiall storage reservoir on the 
highest ground of the hill and a stand-pipe within 
the city limits to provide for the surplus overflow 
and escape of confined air, retain as far as possible 
the reservoir pressure and prevent water ram in the 
large mains leading from the reservoir into the city, 
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Fig. 3. Reservoir, Denver Water-Works, 


water wheel and gearings was $1900. 
GRAVITY WORKs. 

In the spring of 1886, the pumping machinery was 
taxed nearly up to its full capacity and the company 
decided that an extension was necessary. Two 
schemes were considered, viz: (1) To enlarge the 








Fig. 4. Wooden Conduit. 


boilers each 54-ins. in diameter, 18 ft. long and con- 
taining 16 6-in, flues. The boiler house is 20 ft. dis- 
tant from the engine house and has a track and 
track-scales between. At one end of the boiler 
house is a long shed to store coal which is let down 
through trap doors into a truck of 1 ton capacity 
and run along a track in front of the boilers. The 
convenience of this arrangement is obvious and has 
been a saving to the company of much labor. 


All the power of both water and steam may be ap- 
plied to the one main shaft which is continu~us and 
drives the six horizontal pumps, or all the pumps 
may be run by water or steam separately. Or again 
by pin couplings the shaft can be disconnected and 
each pair of pumps impelled by the power adjacent. 
It is only during the irrigation season that steam 


power isrequired, which greatly limits the consump- 
tion of coal. 


Electric Lighting.—When ordinary oi] lamps were 
- used to light the works, the cost for oil, labor and 


supply of water obtained from the bed of the Platte 
river and erect additional pumping machinery. (2) 
To construct gravity works from a point sufficiently 
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and to connect with the 
pumping works. 


(TO BE CONTINUED). 


large feeder from the 
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Boston Harbor Improvements. 


‘he improvements in Boston harbor, unlike those 
of most other American harbors, are carried on 
both by the State and United States Governments, 
which djvide the work between them. The im 
portant work done by the State, under the direc- 
tion of the Harbor and Land Commissioners, dates 
from the year 1856, and has been primarily for land 
reclamation purposes. The two leading under- 
takings have been the Back Bay enterprise, a 
scheme of land improvement only, and the South 
Boston Flats reclamation, which is primarily a 
harborimprovement. The results of the first under- 
taking are so interesting, and were so fortunate and 
encouraging to the State, that they may be here 
briefly related. 

The Commonwealth of Massachusetts, after set 





Fig. 5. Conduit Hoop-Connections. 


high on Cherry creek to allow the water to rise to 
the highest available site on Cemetery Hill. The 
latter scheme at the suggestion of the Chief Engineer 
was finally adopted. Its main features were to be 
a series of vertical and horizontal wells extending 
across the sandy bed of Cherry creek ; a cheap con- 
duit to convey the filtered water thus collected to 


tling certain boundaries, was the owner, in 1856, of 
a tract of land containing 4,723,856 sq. ft., or 
108%, acres, called the Back Bay, a region over- 
flowed by the Charles river and a noxious swamp at 
that time, but which has now become the most 
fashionable and highly valued portion of the city, 
outside the central business section, This tract 
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was laid out in blocks, and filled, 43 per cent. of the 
whole area, being devoted to streets. Of the re- 
mainder, 379,976 sq. ft., or 8 per cent. of the whole, 
was granted to certain educational institutions 
without consideration in money. These were the 
Massachusetts [Institute of Technology, 100,898 sq. ft.; 
the Boston Society of Natural History, 43,840; for 
the Normal Art School, 15,568; Trintty Church, 
6,193 ; and to the City of Boston for a public library 
site, etc., 213,477 sq. ft. The cash value of the land 





Fig. 6. End-Splice of Conduit Staves: D. W. W. 


donated alone, taken at the average price received 
per tt. for all land sold, was $833,439. The balance 
of the land, 2,316,796 sq. ft.. or about 49 per cent. of 
the whole tract, has been sold, by auction princi- 
pally, from time to time, with the following re- 
sults: From 1857 to 1872, 1,970,739 sq. ft. were sold at 
an average price of $2.00 per ft. From this date to 
May, 1879, during a period of depression in real es- 





Fig. Ga. Manhole Connection; D. W. W. 


tate, sales were discontinued. From 1879 to 1886, 
346,057 sq. ft. were sold at an average price of $3.27'¢ 
per ft., showing a large and very rapid increase in 
value. The total cash proceeds of these sales have 
been $5,084,129. The cost of filling and improving 
the whole tract was $1,641,924, and the net profit to 
the State has been $3,442,205, or, including the value 
of the land donated, the net profit realized on the 
enterprise has exceeded $4,250,000, and would have 
been enormously greater still if the land had been 
reserved that was sold during the earlier period. 

The State has since been dredging from the har- 
bor and improving the channels, depositing the fill- 
ing to grade 16, upon a large tract, called the South 
Boston Flats, which are situated within one mile of 
the Post Office. Of these lands the New York & 
New England Railroad Co. has purchased a portion 
for freight terminal purposes. The land sold to the 
railroad comprises about 838 acres, which cost the 
company about $2,250,000 and is now valued at $5,000,- 
000. The State is filling and laying out in blocks 
about 100 acres of reclaimed land adjoining. The 
work done last year comprised the filling of about 
5S acres to grade 13 (above low water) or about 65,000 
cu. yds. of dredged material. The entire area is 
now practically filled to grade 13. The United 
States has deposited during the year about 90,000 
cu, yds. of dredged material, on the flats adjoining. 
Streets have been laid out, the filling completed and 
sewers constructed for 8 blocks of this tract, having 
an aggregate area, exclusive of streets, of 971,555 
sq. ft. or 22}¢ acres, and which has been put on sale. 
The sum expended during the year was 64,528. A 
valuable improvement incidental to this enterprise 
is the construction of a reserved channel, by which 
the wharf frontage of this portion of the city will be 
eonsiderably increased. 
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The work done by the State in Boston harbor con- 
sisted in deepening certain places, in which work 
about $23,000 will be expended this year. The con- 
tracts made cover the dredging and removal of 
about 68,000 cu. yds., at a cost of about $0.30 per yd., 
the chief improvement being the removal of a shoal 
in Fort Point Channel to a depth of 23 ft. below 
mean low water. 

The work done in Boston harbor by the United 
States Government under the direction of Lieut. Col. 
GEO. L, GILLESPIE,has been chiefly that of preserving 
the harbor by the protection of the various islands 
by the building of sea-walls, and also the widening, 
straightening and deepening ofthechannels. These 
works have been in progress since the year 1866. The 
next annual report will show, in detail, the extent 
of the sea-walls constructed at each point. The ex- 
penditures during the year ending June 30, 1887, 
were $25,513; the total expenditures to that date, 
have been $1,685,287. The next considerable work 
proposed to be done is the widening of the main 
channel at the Narrows, or Upper Middle, from 600 
ft. to 1,000 ft. for which an appropriation of $250,- 
000 is recommended. 

The terminal facilities of Boston harbor, owned 
by the various railroads, comprise 6 docks, having a 
frontage of 5,300 ft. owned by the Boston & Albany, 
at East Boston; and a grain elevator of 1,000,000 
bushels capacity. The Boston & Maine Railroad Co. 
has a wharf at Charlestown, the Eastern R. R. water 
frontage of 370 ft. and about 2,000 ft wharf frontage. 
The Fitchburg R. R. has two docks, with a harbor 
frontage of 430 ft. The Hoosac Tunnel Dock Eleva- 
tor Co. has three piers, and a grain elevator of 600,- 
000 bus. capacity. The New York & New England 
R. R. Company’s terminal property of 100 acres com- 
prises a water frontage of 8,000 ft. with a grain ele- 
vator of 520,000 bus. capacity. There are four other 
elevators and the total storage capacity of all is 
8,070,000 bushels. 

The number of berths for the accommodation of 
ocean steamers is between 40 and 50, and comprise 
an area of about 200 acres. 

The commerce of Boston, engaged in foreign trade 
only, during the year 1887, was as follows. Arrivals 
of American steamers, 103, 80,725 tons; foreign, 
522, 758,174 tons; American sailing vessels, 389, 
tonnage, 148,704; foreign 1,414, tonnage, 218,886 ; 
total, 492 steamers and 1,936 sailing vessels. 

It is said that no city in the world, with the pos- 
sible exception of Venice, makes so extensive a use 
of the harbor, otherwise than commercially, as 
Boston, or has developed so great dexterity, especi- 
ally in the handling of small craft. It has more 
than 700 masted pleasure craft belonging to the 
harbor or suburban shores and more than X& of all 
the registered yachts of the Atlantic, Pacific and 
Lakes. 
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Standard Specifications for Structural Steel; 
N.Y. Central & Hudson River R. R. 


1. The steel will be ‘‘Open Hearth” of a make 
approved by the Engineer. All steel to be free 
from lamination and injurious surface defects. 
Strips cut lengthwise or crosswise from shapes, bars 
and plates to have an ultimate tensile strength not 
less than 57,000 Ibs., and not exceeding 65,000 lbs. 
per sq. in., with an elastic limit of not less than 
30,000 lbs. per sq. in., and an elongation of at least 
20 per cent. in 8 ins. of length. 

2. Each and every piece of shape, plate or bar steel 
to withstand punch and forge tests as may be suf- 
ficient to test the temper, soundness of material and 
fitness for service, the tests to be applied to the 
shearings. 

For metal 44 in. thick or less, a rowof % in. 
diameter holes pitched 1}¢ ins. centers, or a hole 
pitched % in. from edge or end, shall not cause 
cracks in plates or shapes. 

Strips cut lengthwise or crosswise 1} ins. wide 
heated uniformly to a low cherry red and cooled in 
water of 82° Fahr. must stand bending double, in a 
press, to a curve of which the inner radius is 1} 
times the thickness of the piece tested, or such 
strips, not heated, to withstand cold bending double 
under the hammer, without cracking. 
| 8. The steel for rivets shall have an ultimate 
strength of not more than 54,000 Ibs. per sq. in. and 
a reduction of area of 60 per cent. Test rivets heated 
toa red heat and upset for three inches of metal: 








shall show (upon cutting out) no crystalline appear- 
ance. 

4, The contractor will be required to provide ma_ 
terial upon which to make all the tests above enu- 
merated. The expense of tests for ultimate strength, 
elastic limit and elongation shall be borne by con- 
tractor. 

mins psc Sai keeciapeseseioni 
On the Valuation of Road Metal and Setts 
for Paving.” 

The subject which forms the title of the present 
communication is one that does not often, perhaps, 
come before any single investigator in its complete 
aspect. The problems which are involved in deci- 
ding upon the relative merits of different rocks for 
the construction and maintenance of roadways are 
threefold in their nature, and for their solution 
make calls upon the analyst, the physicist, and the 
engineer. The writer has been unable to find any 
account of comparative experiments on road metal 
embracing the various points which he has found 
necessary to a thorough inquiry into the subject. It 
is quite true that a good deal of useful work has 
been done, notably by WALKER, FAIRBAIRN, MALLET 
and others, the first-named signalizing the thorough- 
ness of his intention by laying down samples in the 
form of setts under actual street traffic, and deter- 
mining the loss of weight and bulk after seventeen 
months of exposure, an experiment admirable in 
its way, but impossible of imitation where the ques- 
tion before the expert is one bearing upon the pur- 
chase or opening out of quarry property, and requir- 
ing an immediate answer. 

Some ten years ago the attention of the writer was 
first attracted in the direction indicated, and it then 
appeared to him that the salient features of such in™ 
quiry might be enumerated as follows :—(1) The chem- 
cal analysis ; (2) the specific gravity ; (3) the poros- 
ity or capacity for absorbing water; (4) the crush- 
ing and breaking strains; (5) the duration under 
abrasion; (6) the nature of the surface retained 
under wear—this would apply to setts only. Since 
that time opportunities have presented themselves 
for the application of these ideas, and the object of 
this paper is to show the beuring of the points thus 
laid down, and to give details of a method by which 
the duration value of road-making material can be 
obtained by a moderate expenditure of time and 
trouble, and, more important still, under constant 
conditions. It will be convenient to take each of 
the six items separately, andin the order in which 
they appear above. 

(4) The Chemical Analysis.—This should be of 
very complete character. Its main object, however 
is to give the proportion of protoxide of iron, prot- 
oxide of manganese, bisulphide of iron, lime, mag- 
nesia, potash, and soda. The first three constitu- 
ents contribute to the destruction of rocks by the 
absorption of oxygen. The remainder by their solu- 
tion in carbonic acid, and probably some organic 
acids produced by the decomposition of excretal 
ae always present upon roadways under traf- 
“(@) Specific Gravity.—From this determination is 
deduced the relative weight of equal bulks of stone, 
or, conversely, the relative bulks of equal weights. 
It constitutes the factor for estimating the relative 
covering or spreading value. 

(3) Porosity, or Water-absorbing Capacity.—This 
item is of considerable importance. There is, 
perhaps, no more potent rock disintegrator in Na- 
ture than frost in the presence of water, and it may 
at once be accepted as fact, that of two rocks which 
are to be exposed to frost, the one most absorbent of 
water will be the least reliable in wear. 

(4) Breaking and Crushing Strains.—Although the 
knowledge of the resistance to gradually applied 
weight-stresses appears to form part of every in- 
quiry into the quality of road metal, the present 
writer has never been conscious of such knowedge 
possessing any definite value. It is an elementary 
fact in mechanics that a body may bear enormous 
crushing force gradually applied, and yet be readily 
broken by asmart blow from a light hammer. It 
may be said without hesitation that direct pressure 
or strain, as applied in a break test machine, has no 
resemblance whatever to quick blows from horses’ 
hoofs, much less to the grind or “abrasion from 
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wheel traffic. Further, taking ascertained breaking 
and crushing strains as lying between 314 and 7 tons 
per square inch, it may be as safely said that no 
such strains are ever brought to bear upon any sin- 
gle inch of road way in practice, not even during the 
passage of al0-ton steam roller; the very nature of 
the foundation or core of a road makes such a sup- 
position idie. These considerations have led the 
writer to look upon any statement of breaking or 
crushing strain in connection with the valuation of 
road metal as a mere conventionality. What is 
really required is some test of easy application that 
shall show within reasonable time and under con- 
stant conditions what a rock will lose by the com- 
bined action of light blows and abrasion, and at the 
same time exhibit the nature of the face retained by 
the sample under wear, which will in fact give the 





Machine for Testing Abrasion Resistance. 


results required by the fifthand sixth tests already 
quoted. To effect this the writer has constructed a 
simple machine which has already proved itself both 
convenient and efficient in use. The following is a 
brief description of the same. A cast iron cylinder 
is provided, of which the internal dimensions are: 
length, 12-in., diameter, 6-in. It is flanged at both 
ends, and fitted with two blank discs of 4, in. plate 
iron. Both flanges and blank discs are turned up 
in the lathe. They are secured together by six good 
bolts: a thin greased string serves as packing. The 
joints must be watertight. The cylinder is intended 
to be rotated end over end ; it is therefore grasped in 
the middle by a strong clamp collar, which is fur- 
nished with nicely centred elongated trunnions, 
forming the axis around which it rotates. These 
trunnions run in bearings placed on the top of 
wooden uprights ; these in turn are morticed firmly 
into a strong. wooden base board. Th» whole of the 
frame is rigidly bound together by battensand strut 
bolts. The cylinder rotates between the uprights. 
One trunnion carries a pretty heavy fly-wheel, the 
other a winch handle having a 10-in. throw. A stud 
on the axle actuates a revolution counter indicating 
to 100,000. This is placed in sight of the operator, 
and completes the machine. 

(5) The Duration Test.—The rock to be tested is 
worked carefully into inch cubes, the faces of which 
must have a smooth finish. Any skilled mason will 
undertake this; nine of these cubes are dried in the 
water oven for two hours or so, they are carefully 
weighed, they are then placed in the cylinders of 
the test machine along with nine cubes of hardened 
steel of 4, in. face. A number of these cubes should 
be forged and hardened to their best. Their faces 
must be smooth. their angles perfectly acute, and 
they must scratch crown glass with ease ; 40 oz. of 
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distilled water are now added to the cubes in the 
cvlinder, the disc oreover securely packed and 
bolted up. Since the dimensions of the cylinder al- 
ready quoted give a nomival travel of 1 yd. for 
every revolution, 1,760 turns will give a travel of one 
mile. The writer has found that twice that dis- 
tance will give a loss of from 7 to 12 per cent. on very 
hard material, and has therefore adopted 3,520 turns 
as a standari. The machine must be steadily 
worked at 40 revolutions per minute; no variation 
in this respect is permissible. At the end of the run 
the stones are removed, washed in distilled or rain 
water, dried again inthe water oven, and re-weighed. 
The loss is calculated into a percentage. The 6th 
test is got from the worn cubes. 


For the information of readers it may be well to 
state that the duration test machine may be con- 
structed at a costof £5. The steel cubes cost from 
8d. to 9d. each, and the rock cubes about 6d.; the 
steel cubes cannot be used twice over. To give a 
comprehensive view of the results of such an in- 
quiry as is embraced in the foregoing, the writer 
appends details of the examination of four speci 
mens of rock recently tested by him. 


Tabular Results of Examination of Four Samples of Road 
Metal. 


Gran- | Gran- Quart- 
Nature of Determination ite No ite No., zose Basalt. 
1. 2. slate. 


Silicia 72.52 | 67.57 











20 

Alumina and titanic acid 13.09 15.52 16.48 
Peroxide of iron 1 1.71 -32 
Protoxide of iron 2.70 8.73 
Protoxide of manganese 17 16 
Lime aon ane 1.47 8.33 
Magnesia 2.24 4.42 
Potash. 1.38 1.5 
Soda ‘ ‘ 3.04 2b 
Bisu! phide of iron trace. 49 
Carbonic acid el) .19 
Water. 2.45 1.28 
99.35 | 100.00 99.42 
Specific gravity 2.692 | 2.604 2.7382 2.980) 


W eight of cube foot in lbs 168.25 168.37 170.75 186 25 
Porosity or water ab- 


sorption. : : 006 -O70 118 trace. 
Breaking strain,t’nssq.in 4.50 4.40 3.75 
Crushing strain, “ “ 5.75 7.00 7.00 
Duration test: Loss of 

weight per cent.... .. 7.64 7.17 12.06 6.90 
Duration test: Loss of 

volume percent... .. 7.63 7.11 11.98 7.3 

“ee : — Sm‘th.- 
F ee under)! Rold | Fine er than 


*/ rough.| sharp. Smooth No. 2. 


The Abt System in India. 


From an article in The Indian Engineer, com- 
mented upon by the London Engineer, the following 
is given as some of the results of experiments in 
India with the Abt system of combined adhesion 
and rack-rail in working mountain railways: 


In the northern frontier provinces of In ‘ia gradi- 
ents of 1 in 25 and even Jin 20 were found necessary ; 
and while very heavy locomotives had been provided 
for working them, the experiment was not satisfac- 
tory. The dead load of the engine was very great 
when compared with the train load: there wasa heavy 
expenditure of fuel in ascending these inciines and 
they were none too safein the descent. Under these 
conditions Mr. G. L. MOLESwoRTH, Consulting En- 
gineer to the Indian Government, recommended the 
Abt system on the Bolan Pass Railway in 1886; and 
in the Spring of this year one mile of this road had 
been laid at Hirokt on a grade of 1 in 25 asan exper 
iment. 


This line was officially tested on March 30, 1888, 
under rather severe conditions of load for the en- 
gines used. Two of the Abt locomotives hauled 
heavier trains than two heavy {-class engines, and 
the heaviest train that the two latter engines could 
haul was taken up the grade, but with difficulty, by 
one Abt locomotive. On account of excess of load 
over its designed cylinder capacity the Abt engine 
wasted some steam ; but it proved itself capable of 
stopping with its heavy load half way up the incline 
to get up more steam ; and it started again, a ‘eat 
the two |-class locomotives certainly could not have 
done. 


The average service weight was as follows for both 
engines: One Abt locomotive, 51 tons; one heavy 
L-class engine with tender 73 tons. From the data 
given the following values are derived ; 


experi-| >f the loco- | includ- 





Weight ; 
Nos. of |Description | of train Tractive Velocity 


force. 





ments. motives. ing loco- hour. 
motives. 
Tons. Tons. 
1 One Abt. 28.00 9.892 8.00 460 
2 = 237.75 10.854 ? ? 
3 Two Abt PRS 75 13.771 9.23 7TH 
4 = 28K. 75 13.771 12.41 102] 
5 371.00 17.267 6.0 619 
6 406.00 18.7! 6.00 672 
7 Two heavy.. 
L—class . 15.0838 10.00 RON 
“ Ww 16.499 9.11 RUS 
9 a 405 25 18.114 6.55 709 
10 One Abt 310.25 13.935 4,00 33 


It is not stated whether there were any curves on 
the experimental line; but the large tractive force 
of the two heavy L-class locomotives, 7 to 9, is very 
remarkable, as the loads upon their ccupled wheels 
aggregate 70 tons, and the coefficient of adhesion 
must have been between lin 4.5 and 1 in 3.6. This 
was only possible with an exceedingly favorable 
condition of the rails and in very fine weather. It 
is to be doubted whether, in the inclement regions 
of the Bolan. there will be many days in the year 
that will allow of a similar result being obtained 
with these engines. Their tractive force, as shown 


1 


by the experiments Nos.8 and 9, has been surpassed, 


however, in experiments Nos. 5 and 6, by that of the 
two Abt locomotives, not to mention the perfor- 
mance of the one single Abt locomotive in experi 
ment No. 10. 


The highest speed seems to have been attained by 
the two Abt locomotives in experiment No. 4. The 
only true comparison can be arrived at, however, by 
combining tractive force and velocity, or, in other 
words, by calculating the horse-power in each ex 
periment. Measured by this scale, the experiment 
show some very striking features. In experimient 
No. 1, the Abt locomotive represents exactly the 
power it is designed for ; it will, however, be found 
more advantageous to increase tie tractive force 
and diminish the velocity. The extent of 460 H. P 
of the one Abt locomotive has not been reached by 
either of the heavy L-class locomotives. 

In the experiments Nos, 3, 5, and 6, the compara 
tively small amount of horse-power exerted shows 
that the two Abt locomotives were not sharing fairly 
the common task, but in experiment No. 4 they ac- 
complished far more than they ever were expected to 
do. The two heavy L-class locomotives were very 
far from reaching the 1021-horse-power recorded in 
experiment No. 4. The smallest work performed by 
the one Abt locomotive was in experiment No. 10. 
The reason for this has been already alluded to, 
namely, that this locomotive was not designed for 
such a tractive force, and had, therefore, to run 
under most unfavorable circumstances. The great 
differences in the performances of the Abt loco- 
motives are said to be due mainly to want of train- 
ing of the drivers and firemen, and the circumstances 
that trains were made up which the locomotives 
were not designed to haul. Comparing experiments 
Nos. 6 and 9, where the speed was about equal, we 
find as follows :— 


Two Two 
Abt heavy 
Locos, -Class, 


Weight of train moved 304 tons, 259 tons, 
Weight of locomotives 102 =” 46=:” 
Engine weight per 100 tons of train 33,5 "t 56.4 


An excess of about 23 tons—or 68 per cent.—had 
thus to be moved with the L-class engine for every 
100 tons of train, supposing even, which would never 
be the case, that these engines could haul such trains 
in average daily service, whereas the two Abt loco- 
motives could do about 50 tons more without any 
regard to the state of the weather. The original 
duty which the Abt locomotive was specified to ac- 
complish was to move a train of 135 tons over a 
maximum gradient of 5 per cent., and through 
curves of 600 ft. radius, at a speed of 6.8 miles per 
hour. If the maximum gradient be reduced to 4 per 
cent., the train load could be raised to 170 tons. To 
fulfill this programme the Abt locomotive mnust— 
including its own weight—perform a work of about 
660 horse power. It bas done this, and far more be- 
sides, in the experiments above mentioned. It was- 
indeed, a very creditable performance, which the 
designers of the locomotives, Messrs. RINECKER, 
ABT & Co., may justly be proud of. 





~ ome anions tes” 
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Lehigh Valley Terminal Improvements. 





The improvements now being made by the Lehigh 
Valley Railroad at its Jersey City terminus are in 
such a forward condition as to present at a glance a 
good idea of their character. North of and adjoin- 
ing the property of the New Jersey Central, the 
company owns a water front of 1,600 ft. The land 
extends back in an irregular outline one mile, and 
embraces what is locally known as the Basin, a 
Shallow channel, or inlet, 200 ft. wide. This inlet 
will be deepened, and fora distance of 16 ft. from 
the bulkhead line will be increased in width to 
250 ft. This is the only instance in this vicinity of a 
railroad possessing a wide inlet, one mile long at 
right angles tothe river. It affords superior dock 
facilities. 

The improvements consist of extensive yards, 
freight sheds, trams for bridges, etc. The bridges 
for the loading of scows are located next to the New 
Jersey Central’s property. Four freight sheds are 
now building. They are placed at an angle with 
the Basin and are 600 ft. long, 100 ft. wide and are 
separated from each other by a 100-ft. waterway. 
The new depot now being erected by the New Jersey 
Central will be used by the Lehigh Company for its 
passenger traffic. 


An admirable feature of the work is the use mde 
of creosoted timbers treated at the works of the com- 
pany at Perth Amboy. These are used in all those 
parts of the docks which could not be repaired with- 
out a complete or partial cessation of traffic; where 
repairs can be made without causing such inconve- 
nience, untreated timber is used. 


- —— —_ 


Electric Sugar Refining. 


The indications seem very strong that a marvelous 
extension of the uses of electricity to sugar refining 
has been perfected, The process is the invention of 
the late Prof. HENRY FRIEND of New York, who died 
March 10, but left the secret of his process with his 
wife. A small refinery has been erected in Brooklyn 
and lately tested with results thus described in a 
circular of WILLET & HAMLIN, sugar brokers of this 
city. We should hardly give space to the matter in 
advance of announcement of the details of the pro 
cess, except that we have direct information that 
the process is one of the greatest interest and 
promise, and that it is extremely likely to revolu- 
tionize sugar refining: 


Sept. 9, The machinery of the electric sugar refinery 
was sufficientiy advanced toward completion to allow of 
a preliminary demonstration in the presence of several 
gentlemen, to which we were invited, Raw sugar passed, 
into a secret room containing the refining aparatus, from 
thence it passed into a secret room on the tloor below 
containing the granulators, from whence it passed in a 
completely refined state through spouts into barrels on 
the floor below. We saw the raw sugar and the refined, 
but not the progress of the transition through the secret 
rooms, although we heard the machinery in operation 
and can say that the refined sugar came into the barrels 
direct from some machine, in three different grades of ap- 
parently quite fresh manufacture—the time occupied 
from the starting of the raw to the appearance of refined 
being 25 minutes, and a barrel being filled regularly every 
2 minutes when in full operation. About 13 barrels of re- 
fined were thus produced when the trial ended in conse- 
quence of injury to the machinery. In addition to the 3 
grades mentioned, 8 other grades were made at this trial 
and by subsequent private trials by the operator. We 
understand grades can be made and changed by chang- 
ing plates in the granulator. The eleven grades now 
shown represent all grades of hard retined, from pow- 
dered to blocks of large size, many of the grades, if not 
all, being quite unlike sugar of the regular refineries 
some experts saying that some of the grades could not 
possibly have been made by the process of melting raw 
sugar in use by refiners. 

The * Electric ** Company's process claims to be “ a dry 
process throughout”, dispensing altogether with boiling 
and the use of bone-black. No syrup whatever is pro- 
duced, but the whole product is hard sugar of nearly, if 
not quite, absolute purity, namely 100 per cent. cane 
sugar as per analysis..".* * “Raw sugar of the lowest 
grade can be converted as easily as the highest grade, and 
within 1 per cent. of the whole saccharine matter, whether 
cane or‘ invert’ and allat a minimum cost of refining. 
The importance of these claims, and the evidence of their 
fulfillment being thus far limited to the view of the sugars 
produced, and not toany permitted examination of the 
secret machinery or secret rooms, to guard against decep- 
tion, the publie are slow to believe in them as realities 
completed, and about to revolutionize the refining busi- 
ness. Nevertheless, it must be said that these samples, 
until duplicated by other refiners by their known pro- 
eess of refining is in the possession of this company— and 
this is now freely admitted by many experts. Much anx- 
iety will continue to exist until the company have com- 
pleted their machinery, and have actually produced the 
same sugars in a sufficiently large quantity to satisfy the 
most sceptical. This is promised during the coming 
month. 


The probable cost of refining is stated to be only 
80 cts. per ton, aclaim which may be taken with a 
good many grains of salt until fully substantiated. 


The Weather of the United States for the Month of August, 1888. 


[As respects the elements of most interest to engineers.] 
According to special returns from the Chief Signal Officer of the U. 8S. Army. 





























|  -Wrxp Vetocrry PRECIPITATION. 
Teenaraee. —— —— Rain and meited snow. 
STATION, Wee Je! Miles per hour. | Dirge. | SR ie 
{ tion. Heavies No. 
Average | Max.| Min. | Range.) Average | Max.| Max. | Total. in 2% rain 
} hours. days. 
NORTHERN CITIES. 
SE a 63. 85. 41. 44.0 7 33 NW 3 43 1.00 13 
Portland, Me....-.+--..+++ 64.8 852 48.5 36.7 6.6 30 E&NW 4-36 1.22 13 
New York City 71.6 96-3 53:2 43.1 9.6 48 WwW 6-35 3.93 9 
Pittsburg. Pa.. 70.6 93-2 48:3 44.9 5, 36 SW 7.26 3.65 9 
Chicago. Ill.... - 69.2 91. 50-9 = 40.1 10.4 49 NW 2-10 1,00 9 
Omaha, Neb..-.-.----++++-- | 70.3 99.2 52.9 46.3 6.8 34 NW 3.44 1.50 10 
St. Paul. Minn....--. Pee 65.7 4%. 46-3 47.7 3.7 28 W 2.23 0.52 11 
Duluth, Minn.............- 62.9 95.2 46. 49.2 6.4 22 NE 4.17 2.82 ~ 
Bismarck, Dak ........-.-- 63,7 97-8 36-2 61.6 6.2 32 NW 1.73 0.49 11 
BES. rik ces cick | 66.8 92.9 47. 45.9 | 6.8 33-6 | 3.88 1.78 10.3 
SouTHERN CITIEs. 
Washington City......---- 73.9 97.2 51-5 oe 36 WwW | 3.35 0.91 13 
Louisville, Ky..... .--.-.-- 74, 98-5 53-5 45.0 5.0 34 WwW 10.53 2 87 19 
St. Louis, Mo..------+-s-0e- | 73.2 97. 56. 41.0 7.7 51 SW 6-66 2.46 12 
Savannah, Ga......--. pies 78.5 97.1 64-3 32.8 5.4 24 NW 7.83 1.58 16 
Leavenworth, Kan..------- | Rm 9-6 52-8 43.8 | 6.8 33 W& NW 9.32 2.93 14 
Jacksonville, Fla.....-..-- 79.3 96 67.2 28 | 48 31 SE 4.89 1-17 13 
Chattanooga, Tenn....---- 75.9 97-6 58-3 39.3 4.4 36 SW 5.34 1.42 15 
New Orleans, La. .......-- 78.2 93.7 60.5 24.2 8, 60 E 22.74 8.90 25 
Memphis, Tenn. -.--.----- a. 98-9 605 384 | 6. 36 NW 10.44 4-70 16 
Palestine, Tex...-.--.--- s+} 79.3 9-2 654 28 | 7.5 30 SE 3-21 1-28 10 
AVOCTARC.-++ 2c e scence | 76.1 98.7 599 368 | 5.7 37.4 | 8-43 2 82 15.3 
WESTERN CITIEs. 
Helena, Mont..-.. FAS 65. 93. 42. a 28 060SCOUNW 0.26 0.18 rr 
Port Ange'es, W. T...----- 57.3 79. 42.2 36.8 | 6.2 24 Ww 0.53 0.49 4 
San Francisco, Cal... .----- 57.8 85-1 50-8 34.3 | 10.5 Bt W 0.*01 0.*01 0 
Salt Lake City, U.......... 74.7 98.2 54. a2 | 68 35 SW 9.63 0.32 5 
SRS DMIN ciscensencecenes 65.4 92.3 49.2 43.1 | 6.2 36 N&8 1.51 0.79 15 
Yuma, Ariz,..-.... .... . 90-4 110-3 70. 40.3 5.1 36 SW trace trace 0 
ES Se eae 64.8 90. 40.5 49.5 5.3 36 NW 2.08 0-94 11 
AVOETALO «++ 00+ e eves | 67.9 92.5 49.8 4.7 * 68 35.6 ; at 0.39 6.5 


The Effect of Lead Plates in Masonry. 
Mr. ADOLF CLUSS writes to the American Archi- 
tect on the above subject as follows ;— 


On page 102 of your journal, just received, attention is 
called tothe results and conclusions of tests by Gen. GLLL- 
MORE on the nature of the bearing-surfaces against the 
material (stone) tried for compressive strength. It will 
be of interest to compare with them similar observations 
of a commission engaged in the year 1855, in testing mar- 
bles for use in the extension of the United States Capitol, 
as communicated to the * American Association for the 
Advancement of Science,” in a paper read by Prof. Jos. 
HENRY, Secretary of Smithsonian Institution : 

“The specimens (cubes of 144 in. in dimensions) were 
placed beween two thick steel plates, and in order to in- 
sure an equality of pressure independenfof any want of 
perfect parallelism and flatness on the two opposite sur- 
faces, a thin plate of lead was interposed above and be- 
low between the stone and the plates of steel, as done by 
most experimenters in researches of this kind. Some 
doubt, however, was expressed as to the action of inter- 
posed lead, which induced a series of experiments to set- 
tle this question, when the remarkable fact was discov- 
ered that the yielding and approximately equable pres- 
sure of the lead caused the stone to give way at about 
half the pressure it would sustain without such an inter- 
position. Cubes precisely similar to each other which 
withstood a pressure of 60,000 Ibs. and upwards when 
placed in immediate contact with the steel plates, gave 
way at about 30,000 with lead interposed. This interest- 
ing fact was verified in a series of experiments, embrac- 
ing samples of nearly all the marbles under trial, and in 
no case did a single exception occur to vary the result. 
The explanation of this remarkable phenomenon is not 
difficult. The stone tends to give way by bulging out in 
the center of each of its four perpendicular faces, and to 
form two pyramidal figures with their apices opposed to 
each other at the center of the cube, and their bases 
against the steel plates 


“In the case where equable rigid pressure is employed 
as in that of the thick stee! plates, all parts must give way 
together. But in that of a yielding equable pressure, as 
in the case of interposed lead, the stone first gives way 
along the outer lines or those of least resistance, and the 
remaining pressure must be sustained by the central por- 
tions of the vertical axis of the cube.” 

After this important fact was clearly determined , “lead 
and all other interposed substances were discarded.” 

The commission who thus broke with the practice of 
Rondelet, Vicat, Rennie, etc., consisted of savans of 
whom this country may well be proud. Besides HENRY 
there was Gen. Totrren, Prof. BACHE, of the Coast Survey, 
and Captain Mrercs. The writer of this served as assistant 
to arrange details, and devised a method for bringing the 
upper and lower surfaces of the cubes into perfect paral- 
lelism. The upper and lower surfaces of an iron frame 


*Fog deposit. 


were wrought into perfect parallelism by a planing-ma- 
chine. A row of six specimens were fastened into this by 
a screw at the end; a small portion of the upper and lower 
parts were left projecting and ground down to a flat sur- 
face until the iron and the face of the cubes were thus 
brought into a continuous plane. Care was taken that 
the surfaces thus reduced to perfect parallelism were 
parallel to the natural bed of the stone, so as to preserve 
the actual exposure in properly laid cut stonework. The 
crushing forces reco: ded before that time were evidently 
all too low. 

Prof. BAUSCHINGER, in charge of the mechanico-techni- 
cal-laboratory and testing-station for building materials 
in Munich, has made the most exhaustive tests of the com- 
pressive strength of building stone, in the years 1874-76, 
in which he has made use of the direct pressure of thick 
steel plates without interposed yielding surfaces. , 

I 


Water-Power Development in Arkansas. 


The new era of development in this section of the 
country has set in in real earnest, and good results 
may be expected in the near future. Among the 
best enterprises so far has been the water-power de- 
veloped by the building of the dam at Mammoth 
Spring by the Mammoth Spring Improvement & 
Water Power Company. This is a substantial 
structure and a work of very great magnitude to be 
undertaken in a new country. As completed it will 
compare very favorably with the dams of New 
Englard. 

It is 190 ft. long on the face ; the apron 12 ft. wide 
and 16 to 19 ft. high ; the wheel pits are 16 x 22 ft.inside 
on the base, 5 ft. 10 ins. on top and it ranges from 
measurements with walls 8 ft. thick: all set on the 
solid rock in a bed of concrete. 

Overlying this whole country is a cap of burnt-out 
flint rock with a gravel seam between it and the 
lime rock,which latter is the bed rock of the country. 
This flint is exceedingly difficult to remove: it is too 
hard to pick and shovel, too shaky to move easily by 
powder or dynamite, and was almost literally picked 
out bythe handful. And the gravel seam running 
between the two rocks made it impossible to coffer- 
dam the water away from the excavation. Conse- 
quently progress was necessarily slow, with workmen 
very difficult to obtain. But at last the work is 
completed, and aow as soon asthe power can be 
leased, mills will be built to develop the products of 
the soil. And the company willcontinuetheir work 
of improvement of the river until ids full power is 
utilized. 

The spring itself might with some justice be 
classed among the wonders of the world. It is the 
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Mammoth Spring , 170 ft. in diameter, and 70 feet deep 
and pours out 30,000 cubic feet per minute of the 
clearest water; always at one temperture (about 60°), 
not influenced by droughts or floods, never turbid. 
It is really one of the finest water powers in the 
world, with so many advantages over any other in its 
neighborhood that it is bound to bea useful factor 
in the advance of that section of the country. This 
first dam, although it will develop 1000 horse power 
is but a portion of the ultinrate scheme. On the 
company’s property alone 20,000 H. P can be utilized; 
and other rivers in these Ozark Mountains, though 
not furnishing as steady a flow, can yet be made 
useful. So with the mineral resources now being 
opened up and the general advantages which the 
country possesses, its future prosperity seems as- 
sured. 

o- i an 
Comparative Growth of Engineering 
Societies. 

President THos. M. CLEEMANN of the Engiueers’ 
Club of Philadelphia, accompanied his retiring an- 
nual address with the diagram which we reproduce 
herewith, showing at a glance how the Institution 
of Civil Engineers, American Society of Civil Engi- 
neers and Engineers’ Club of Philadelphia com- 
pare with each other in their growth. Mr. CLEE- 
MANN justly points out that the record is a most 
creditable one to the Philadelphia Club, which still 
has a tendency to vigorous growth. The material is 
of course not so carefully selected, but considering 
likewise the difference in the size of their field, the 
showing is either a very good one for the Phila- 
delphia Club, or a very poor one for the American 

Society, or both. 

To appreciate the full force of the contrast with 
the Institution of Civil Engineers, it must be re- 
membered that the growth of the Institution is only 
shown up to 1872, and since then its growth has 
been very much more rapid than before, so much 
more rapid that the line of growth, if drawn beyond 
1872 would start up from the top cerner of the dia- 
gram almost vertically. The Institution now num- 
bers about 5,650 (5,530 at date of last report). To plot 
this in the diagram, prolong the right-hand edge 
upward 5'¢ ins. and draw an oblique line back to 
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The Growth of Three Engineerig Societies. 








the point where the line of growth terminates. The 
result will be surprising, and brings outin strong 
light the fact that the American Society of Civil 
Engineers is comparatively a very picayune affair, 
indicating also, it seems to us, that there is some- 
thing wrong in the organization or management of 
the American Society of Civil Engineers which pre- 
vents it from having that growth which the size 
and status of the engineering profession in this 
country warrants. 


EE 


THE Baldwin Locomotive Works received this 
week an order from the Northern Pacific Railway 
for eighty-two new locomotives, one of the largest 
single orders, if not the largest, which has ever been 
placed by a road in operation. The company has 
also ordered 1,500 freight cars. 


Microbes on Walls. 


M. EsMARCH,in Le Genie Civil, gives the result of 
some experiments in the detection of microbes on 
the walls of living rooms, etc. that are calculated to 
alarm the timid reader not booked in the new 
science of microbiology. He wiped a certain surface 
on the walls of a room with a small wet anda sterili 
zed sponge, and then with this sponge impregnated 
some so-called culture gelatine. As a result he 
claims to have found from 17 to 5,391 colonies of 
microbes per 25 sq. centimeters of wall surface, 
according tothe character of the wall, whether it 
was paper, oil paint, or polished plaster, and also 
whether the room was a bed-chamber, a room ina 
hospital, ete. 

The upper part of the wall is less rich in bacteria 
than the lower 6 ft., according to M. EsMARcH. He 
then used a process which destroyed the bacilli and 
left the spores alive; or he exposed the gelatine of 
culture to a temperature of 70° C for 5 minutes. He 
found that in his experiments there was one spore 
to 44 germs, and at times no spores at all. 

A jet of steam on the walls did not much diminish 
the number of the germs. A solution of phenic acid, 
of 2 to 5 per cent., did not at once give absolute dis 
infection ; but repeating the operation after 24 hours 
gave perfect satisfaction. 

M. ESMARCH obtained the surest results by rub 
bing the walls with the crumbs of fresh bread. One 
operation was sufficient, except in certain bad cases 
where three or four were necessary ; to remove all 
the living germs. But he cautions the user to be 
careful not to allow the crumbs to lie on the ground ; 
they should be destroyed by fire. 

ee = 

AMERICAN AND ENGLISH CARS.—The Pall Mall 
Gazette remarks that the “ contrast between English 
and American ingenuity and inventiveness in the 
art of minimizing friction and reducing dead weight 
is forcibly illustrated by the American bogie truck 
freight cars which were exhibited lately at St. 
Pancras railway station’’. These cars are built of 
tubular steel, are supported on two four-wheeled 
trucks, 8 tons for goods and 10 tons for coal. The 
English car weighs 5 tons and carries 8. The Amer- 
ican, which weighs 8 or 10, carries 30. The result is, 
that if the American superseded the English truck 
on the Midland (according to an interesting caleu- 
lation by Mr. Roberts in the Railway Herald) all 
the freight traffic could be carried at a saving of 
198,735 tons of dead weight on every 681,368 tons 

carried. The following figures are given in evi- 
dence of the contrast. 


Saving by 


English. Amer, Amer. 
Wagons required (No).. . RAT 2.712 62,450 
Weight of wagons (tons). 425,855 227,120 198.735 
Wheels needed (No). 170,542 90,848 79,494 
Buffer springs (No) 170,342 45,424 124,918 
Length of rail occupied by 
wagons (miles).. . 200 142 148 


The Philadeiphia & Reading has 2,000 of these im 
proved cars in use and there are thousands of 
others essentially like them, but reducing the 30 
ton load to a 20 ton for the same weight of car, 
which would give a fairer average of American prac- 
tice. As it is, if we only increase the second column 
above by 50 per cent., it will be seen by running 
it over that it still leaves the showing immensely 
in favor of the American stock, as there is no doubt 
it should. 

- annie 

A MODIFICATION OF THE BESSEMER PROCEss.——The 
Carlsson modification of the Bessemer process is 
employed in Sweden in the treatment of a charcoal 
pig iron containing about 1.5 per cent. of silicon, 
0.1 to 0.15 of manganese, 3.9 of graphite and 0.1 
of combined carbon. The slag produced in the 
production of this pig iron approximates more 
closely to a tri-silicate than a bi-silicate, alumina be- 
ing considered asa base. After the pigiron has been 
charged into the converter, it is blown for about 
five or six minutes, until the blue flame appears 
that marks the commencement of the combustion 
of the carbon. The blow is then stopped, and a 
definite proportion of the charge, varying with the 
quality of the metal it is desired to produce, is 
poured into a ladle of peculiar construction, so ar- 
ranged as to show the weight of the metal charged 
into it, the slag being carefully removed. This por- 
tion of the charge usually contains 4.15 per cent. of 
carbon, 0.05 of silicon and 0.07 manganese. The 

remaining portion of the metal in the converter is 


tion. 


then blown until most of the carbon has been eli 
minated and the bath converted into malleable iron 
The portion of the metal previously removed, to 
gether with any necessary additions required for 
special purpose, is then added to the bath. When 
the reaction that the metal is 
ready for pouring, Before this addition is made, 
the bath usually consists of metal containing a 
trace of silicon, 0.03 per cent. of manganese, 0.05 of 
carbon, and, asa maximum, 0.02 of sulphur. As this 
metal is usually rich. manganese 
iron is added before the addition of the second por 
tion of the metal from the ladle The percentage 
of silicon in the final product is usually about one 
tenth of that of the carbon, so that steel containing 
0.2 of carbor, would also contain 0.02 of silicon 
Tron & Coal Trades Review 


ensues is ended, 


red-short, some 


= a 
AN APPARATUS FOR DEEP SEA SOUNDING has been 
experimented with by a party of English engineers 
and is thus described in Industries 
The hydrostatic pressure of the water is registered by 
the sounder, and the result is carried by an electric wire 
to a recording apparatus On board the ship. The sounder 
isa heavy bar about 5 ft. long, with a water tight cavity 
at the upper end for the reception of the special mechan- 
ism for registering the hydrostatic pressure, while the 
bottom of the sounder is fitted with a grip which closes 
suddenly when it strikes the bed of the sea. The sounder 
weighs from 26 Ibs. to 401bs., according to the expected 
depth of the sea, and it is connected with a strong cast iron 
winch on which the electrical conducting wire is wound, 
This sounding line is made of galvanized steel wire, and is 
strong enough to bear a strain of half a ton Insulated 
wires connect the winch with the recording instruments 
which may be situated in the chart room or any other 
convenient part of of the ship. The indicator marks the 
depth as the sounding bar descends, and consequently it 
is not necessary to wait for the until the line is 
drawn up. It is claimed that the soundings may be taken 
when the sea is rough without the record being vitiated, 
and that a speed of twenty knots in no way 
with the usefulness of the instrument. 


result 


interferes 


manne 


THE remarkable results which the Associated Fac 
tory Mutual Insurance Cos. have attained by their 
thorough system of inspection and supervision by 
experts are strikingly shown in the special report 
for August, 1888, as follows: 


From insured 
1M to 1872 the ratio of loss to risk was 224 cts. to $100 
————— Oe ee ae 
1878 to 1882 es “ se “ a) or oe 
1883 to 1888 “ “ * “ * “Tagg ess 
In 1888 separately ee 


Had the risks taken by the Boston Company 
from 1883 to 1887 been charged the rates of 1875 
to 1877, the difference in premiums, .409, would 
have come to $195,131.38 
Had the losses of 1883 to 1887 been at the 
ratio to risk taken of 1875 to 1877, the difference 
in losses, .1443, would have been MAR. TREAT 


$761,910.25 
1883 to L887. 


Total gain 


1873 to 1877 


Rate charged W044 23 

Loss to risk BAB 1850 

Loss to premium 37.88 p.c 21.70 p.c. 
— I - 


THE OSCILLATIONS OF HIGH CHIMNEYS due to gusts 
of wind or storms are said to cause the failure of 
many chimneys, even when every consideratiou is 
paid to the conditions of stability in their construc- 
The Memoirs de la Societe des Ingenieurs 
Civils says that a chimney near Marseilles having a 
height of 115 ft. and an external diameter at the top 
of 4 ft. showed a maximum oscillation of 1 ft. 8 ins. 
during a severe storm. The -oscillation was deter” 
mined by observing the shadow. It Was also ob” 
seved that when set in motion by the wind, the chim . 
ney would make four or five oscillations before 
coming to rest. The Oecsterreichische Zeitachrift 
fir Bergund Hitttenwesen gives an instanceof a 
chimney near Vienna 1 ft. high, constructed of 
concentric rings, having an inner diameter of 6'¢ ft. 
at the top, the oscillations of which have repeatedly 
been observed with a theodolite, the maximum 
during severe storms being only 6} ins. 

oornnantigiipiamlillatiid 


THE Japanese Government has consented to build 
piers and otherwise improve the port of Yokobama. 
The plan includes a 5,000 ft. pier and a breakwater 
3,800 ft. long. The funds to be used are said to be 
the $1,300,000 of the Shimonoseki indemnity re- 
turned by the United States and $300,000 advanced 
by the Treasury. 
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Coming Technical Meetings. 


Engineers’ Ciub of Kansas City, Mo.—Kegular meet- 
ing, Oct. 1 The Complete Sewerage of Kansas City."’ Seey., 
Kenneth Alien, ¥.™.C. A. Building. 


Civil Engineers’ Society of St. Paul, Minn. — Regular 
meeting Oct. 1. Seey., Geo. L. Wilson, City Hall. 


American Institute of Mining Engineers.--Noxt meet- 
ing at Buffalo, *. ¥.; beginning Oct. 2. Secy., R. W. Baymond, 
18 Burling Slip, Sew York. 


American Society of Civil Engineers, New York.— 
Regular meeting, Oct. 3. Secy., John Bogart, 127 EK. 23d St. 


Engineers’ Club. Philadeiphia, Pa.—Regular meeting 
Oct. 6. Beoy., Howard Murppy, 1:22 Girard St. 


Civil Engineers’ Ciub of Cleveland, O.—Regular meeting 
Oct 9 Kepoert on Civil Engineering. Seoy., James Ritchie, Case 
Library Rooms. 


American Society of Mechanical Eng!ineers.—Conven- 
tion and annual meeting at Scranton, Pa.; beginning Oct. 1b. 
Secy., F. R. Hutton, 280 Broadway, New York. 


Engineers’ Society of Western Pennsyivania, Pitts- 
burg. Pa.—Reguiar meeting, Oct. 16. Secy., 8. M. Wickersham, 
Penn Building. 


Boston Society of Civil Engineers, Boston, Mass.— 
Regular meeting, Oct 17.. ‘Rapid Transit in Boston”. Secy., 8. E. 
linkbam, ©.ty Hall 


American Street Raliway Association, — Next meeting 


at Washington, D. ©.; Oct. 17. Secy., W. J. Richardson, Brooklyn, 
N.¥ 


THE appropriation by the Government of 
$200,000 to be used in stamping out the yellow 
fever in Jacksonville is one to which nobody 
can object, but one cannot help reflecting that 
a tenth of that sum appropriated in advance,. 
ready for instant use without red tape obstruc- 
tion in case of the breaking out of pestilence 
anywhere, would have been both more economi- 
cal and more effective. Contagious epidemics 
are those which peculiarly need large resources 
almost recklessly spent, to grapple with them 
effectively in their early stages, on the princi- 
ple that it is better to do too much a dozen 
times than to do too little onee. The present 
Jacksonville pestilence started not in the city 
but just outside of it, in a wretched little nam- 
let which could have been bought up complete 
and burned for $20,000 or $30,000. Butin the 
beginning that is a good deal of money to raise 
in a small community,which hopes less radical 
measures wil! suffice; and it is only after the 
mischief is done and the pestilence wide- 
spread that voluntary contributions begin to 
amount to much. Consequently, besides all 
the misery and loss of life, a loss of milllons 


of money in one way or another has likewise 
resulted. To the people of the United States, 
however, $50,000 or $100,000 is nothing, if it 
even decreases the chances of a pestilence ; and 
as it is a matter of common concern that 
pestilences should be at once stamped out, a 
standing appropriation which could be drawn 
on at once and freely for such use would be 
one of the best uses for public money which 
could be devised. 


A CORRESPONDENT writes us to the following 
effect. 

“A Method of Calculating Over-haul” was published by 
you from Pittsburg, Pa., June 12, 188, by “Alpha”, in 
order to use which it is necessary to find the “center of 
mass” of cut and also of fill made from cut. Can you 
give me some quick method of finding the “center of 
iass.”’ 

As quick a way as any is to plot the volumes 
of each solid as ordinates, as one would plot a 
profile, on stiff card-board, cut out the area 
thus drawn, and balance it on a knife-edge; 
but a way which we can recommend as much 
the best and fairest of any, in competent hands, 
is to guess at it, throwing the benefit of a 
doubt, for or against the contractor according 
to the character of the haul, and to some ex- 
tent of the material excavated. The actual 
haul cannot fairly be taken at times as the 
crow flies, nor is it exactly fair that baul over 
yood solid gravel should have only the same 
allowance as haul from a shallow cut through 
muck. As a contract is a contract, and must 
be general, no considerable deviations on ac- 
count of such contingencies as these are ad- 
missible, but no considerable ones are neces- 
sary, the limits of error in guessing at the 
‘center of mass’’ being very small, and hav- 
ing reference to a small item of price, whereas 
the limits of error in one unavoidable kind of 
guessing which is usually going on at the same 
time, that of classification, are very large, and 
have reference to a very largeitem. ‘This con- 
sideration alone ought to show the folly of any 
great hair-plitting in mathematical computa- 
tions of the precise overhaul; but there is a 
certain class of minds who are never happy 
unless they can find some hair to split, and 
who will split it with just as much care 
although there may be a log of wood along- 
side which they can’t split, to which the right 
half of the hair is to be added. This tendency 
comes out not only in computations of over- 
haul, but of earthwork areas, frogs and 
switches, retaining walls, bridge strains, and 
many other like details. It is a better ten- 
dency than the opposite one, and that is the 
best that can be said of it. It usually origin- 
ates in a terrible lack of clear mental perspec- 
tive. 

THE better way, in our judgment, is to make 
no computations of nor allowance for over- 
haul whatever, and this is increasingly com- 
mon in the best practice; to say to the con- 
tractor in effect: ‘‘ Here is the work; what 
will you do it for?’’, and let him make his 
own allowances for overhaul, as he must for 
all other contingencies. It saves an immense 
amount of trouble and possible dispute, and 
amounts in the end to much the same thing. 
Of course in respect to masonry this is rarely 
possible, because the hauls are very long and 
can rarely be exactly foreseen, but a good con- 
tractor can understand a profile almost as 
well as an engineer, and can guess at the 
‘**center of mass’ with even greater practical 
exactitude than the engineer can compute it, 
because he takes into allowance the kind of 
haul as well as the length of it. 

Another thing that saves much trouble and 
work is to pay for both cut and fill, without 
allowance for shrinkage, but just as each 
measures in the work, leaving it to the con- 
tractor’s choice, within reasonable limits, to 


either borrow and waste or haul the material. 
This saves all measuring of borrow pits, and 
simplifies matters otherwise, and is quite 
common in the West, although still the excep- 
tion in the East. There is sometimes a good 
deal of unnecessary tyranny in compelling 
contractors to haul material when they would 
rather waste and borrow, and in many cases 
it really makes no difference. 


Le Canal de Panama isthe name of a journal 
which first comes to us from Paris under date 
of Sept. 5. Itis very evidently conducted in 
bitter opposition to the men and methods now 
controlling affairs on the Isthmus, and its 
expressions must consequently be taken with 
acertain grain of caution. But some of its 
news items seem to explain an otherwise mys- 
terious over-expenditure and waste of money 
by the canal administration, and give de- 
tails for what are now only generally recog- 
nized facts. According to th-ir Panama cor- 
respondent, the American Dredging Company 
has benefited by some of this extra expendi- 
ture; as it should in fact, by virtue of hav- 
ing done the only steady and satisfactory work 
on the eanal. As our French journal tells 
the story, when the Butte du Mindi was 
pierced, the American company contended for 
a supplementary indemnity for this work and 
claimed 800,000 frs. The Panama Compuny 
refused to accept these figures, and an expert 
commission was decided upon to examine into 
the merits of the case. The experts fixed the 
indemnity at 3,506,000 frs. M. CHARLES de 
LeEsseEps was naturally astonished and a second 
commission was appointed, which valued the 
work at 5,000,000 frs. Finally a third com- 
mission was selected from men who, until then, 
had never seen the Isthmus, and this body 
fixed the indemnity at 8,000,000 frs. ; this latter 
sum was paid by the Panama Canal Co. to the 
American Dredging Co., according to our 
authority, in sheer despair. ‘This, and other 
statements wherein excavation contracted for 
at 103 frs. per cu. metre was raised by indem- 
nity for canal company delay to 100 frs. per 
metre, must be taken for what they are worth. 

Iv is hardly necessary to tell any one who 
has had occassion to wade through the minia- 
ture lakes and step across the little rivers that 
have occupied the holes and ruts in the streets 
of the business quarter of New York in this wet 
week, that these same streets are in a shock- 
ingly bad condition. A wretchedly uneven sur- 
face, full of depressions 6 inches or more deep 
in the rule, and the absence of any serious 
attempt to smooth this surface is very noticea- 
ble. Onthe other hand, the northern end of 
New York is being developed rapidly by the 
grading and paving of new streets, which in 
some cases are bounded for blocks by high 
masses of native rock or deep holes that for- 
bid occupation as sites for buildings for a con- 
siderable time to come. When the limited use 
ot these streets is contrasted with the teeming 
traffic in the old end of the city, it does seem 
that the public improvements need some 
averaging. We can’t expect perfect pave- 
ments, or even fairly good pavements, until 
we decide upon some )»lan of permanently 
disposing of the multitude of underground 
conduits in some way that will render them 
accessible without the present breaking of the 
street surface. But for the credit of the city, 
we ought to spend money enough to keep the 
streets as we have them fairly decent. 





Aw interesting announcement, although as 
yet one of entirely unofficial chararter, was 
made at the meeting of the American Society 
of Civil Engineers held at their house on Wed- 
nesday of this week, viz., that private letters 
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had been received by members of the Society 
stating that a movement is on foot in England 
to invite the American Societics of Civil En- 
gineers, Mechanical Engineers and Mining 
Engineers to hold a joint meeting in London 
next June, and it was intimated that an invi- 
tation would likewise probably be sent for the 
same American Societies to hold joint meet- 
ings in Paris with the British Institution of 
Mechanical Engineers and the British Iron & 
Steel Institute at the coming Paris Exposition. 

The announcement was received with much 
enthusiasm, and many prominent members 
signified their desire to accept the courtesies, 
should they be formally proffered. We antic- 
ipate that should this be the case, the next 
Annual Convention will be in London and 
Paris. 


Tue fact that this movement was due in no 
small measure to the efforts of the genial and 
hospitable editor of Engineering, Mr. JaMEs 
DrepGe,certainly tended still more to make the 
suggestion popular, for American engineers 
understand and recognize the great results of 
Mr. Drepae’s efforts to bring about better un- 
derstanding of each other’s practice, and 
more cordial relations generally between the 
engineers of the English speaking nations. [t 
is but just toadd here further that his labors in 
this matter have extended over a series of 
years, dating from his visit to our Centennial 
in 1876, and his great ability and tact, and 
great success in making every American engi- 
neer with whom he is broughtin contact feel 
at home in England, is gratefully recognized 
by many who have shared his hospitality. 

It is understood that this macter of a visit 
will be informally considered by the American 
Institute of Mining Engineers at its Buffalo 
Meeting, Oct. 1, and by the American Society 
of Mechanical Engineers at its Scranton meet- 
ing, Oct. 15. 

It is to be hoped that if the invitations are 
sent, they will be at once cordially accepted in 
the spirit in which they are given, and thata 
large and representative body of American 
engineers will convene at the proper time. 

The presence in America of Mr. E. H. Car- 
suTT, President of the British Institute of 
Mechanical Engineers, at this time lends ad- 
ditional force to this matter, since he has also 
been one of the prime movers in the case. 

We heartily commend this distinguished 
gentleman to all the various engineers he 
may meet, and trust and believe they will 
make every effort to show him all that is new 
and interesting in this country, and to sustain 
our national reputation for hospitality. Mr. 
CaerButt is expected in New York very soon, 
being now engaged in ‘‘doing”’ the Yellow- 
stone Park. 

The Comparative Growth of Engineering 

Societies. 


We think that every Member and well- 
wisher of the American Society of Civil En- 
gineers will be interested and edified by ex- 
amining the diagram showing the compara- 
tive growth of engineering societies which 
appears in another column, especially after 
he has made the extension of the line show- 
ing the growth of the Institution of Civil En- 
gineers, to bring it down to the present time, 
as suggested in connection with the diagram. 
We did not feel disposed to spare six inches 
more space to show this growth in full by ex- 
tending it on the plate, although perhaps we 
could have made few better or more profitable 
uses of the space if it led every engineer to 
ponder a little over the questions involved. 

That the English Institution is in every way 
a “liver” organization than our own stands 
out upon the diagram, as it cannot be made to 


do by figures alone, too clearly for dispute. 
When similar facts are pointed out in reference 
to the comparative growth of our local and 
national Engineeriug Societies, the ready and 
true answer is that the two have very different 
standards of qualitication. How far this isa 
valid and sufficient answer we shall not now 
discuss, but that it is true as far as it goes 
cannot be doubted." But no one with any 
knowledge whatever of the facts will claim 
that the Instiiution of Civil Engineers has 
lower standards of qualification than our own 
Society, nor can it with truth be said, we be- 
lieve, that the engineering profession is any 
larger there then here. On the contrary, 
there are many evidences that it is not so 
large. As one such evidence—a _ particu- 
larly forcible and gratifying one to us—we 
have reason to believe, and do believe, that 
the circulation of this journal is now at least 
20 per cent. larger than the circulation of 
either of the two leading English journals, 
which go to substantially the same subscri- 
bers. We canuot claim to know the exact 
figures of their circulation, but we have pretty 
detinite evidence that this is an under rather 
than an over-statement, and except for the 
disadvantage under which this journal labors 
of being still quite voung, we have no doubt 
that our circulation would be larger than both 
of them together, because of the comparative 
size of our field and not at al! on the score of 
comparative merits. 

Yet our American Society lags behind in a 
maoner which is certainly significant, signifi- 
cant it seems to us of some defect in its organ- 
ization or management which ought to be 
corrected. The English Institution now num- 
bers 5,650 members of all grades, and has an 
income of over $80,000. Its usefulness and 
influence are all that these figures imply. 
Every Englishman who can possibly call 
himself an engineer feels bound to belong to 
it, not simply in the highest grade or none, as 
is the rule in our Society, but in whatever 
grade the Council are ready to admit him to. 
His application so reads. He does not apply 
simply for admission to it “‘as member ’”’ but 
broadly for “ the honor of a connection” with 
the Society, and in that small difference 
alone, rather than in any real difference of 
character in applicants, we probably have the 
reason why the American Society tends to 
such a tadpole-like growth, at the head only, 
while in the Institution there are only some 
1,650 full Members, and the remaining 4,000 
are in junior grades. 

The effect of compelling candidates to apply 
for admission to a particular grade only, and 
not broadly for admission to the Society in 
such grade as they may be found qualifled for, 
is not alone to s0 commit them in advance as 
to make it almost a point of honor that they 
should refuse any other grade, but to put 
a severe strain on the consciences of their 
proposers, who may think a man is eminently 
qualified for ‘‘admission’’ to the Society, but 
wh» may be very doubtful as to his qualifica- 
tions for full membership; a doubt which 
they have no way of expressing without re- 
fusing to sign the application at all. As the 
final responsibility does not rest with them, 
and as they, unlike the Board of Direction, 
must individually offend a personal friend, on 
perhaps partial information, by refusing to 
sign his application, few like to do so. 


Another broad distinction between the In- 
stitution and the American Society, which we 
will not now discuss, is the existence of a 
Etudent grade in the former and not in the 
latter. It is a historical fact that the creation 
of the junior Student grade was coincident 
with, if not the cause of a greatly increased 
growth of the Institution in all grades. The 


amendments to create a similar grade in the 
American Society were defeated last year, in 
part for good reasons, because of crudities in 
the form of the amendments submitted. ‘The 
propriety of copying th? name Student for the 
grade, was also open to some question, and 
perhaps objection to it largely caused the 
defeat of the measure. The term Junior, 
which is already in use for a somewhat similar 
grade, might perhaps much better have been 
retained, and had the amendments been 
somewhat more carefully drawn, and proposed 
simply the three grades of Member, Associ- 
ate Member and Junior instead of the 
present Member and Junior only, thus mak- 
ing it clear that what the measure amounted 
to was simply to raise the qualifications of 
Member and somewhat lower those of Junior, 
and thus make room for an intermediate grade 
of Associate Member, they would probably 
have passed. Possibly they may be sub- 
mitted again this year with these changes 
made. 


Another broad distinction between the Eng- 
lish and American organization is in the size 
of the governing body and in manner of eleet- 
ing it. The Institution elects annually a Pres- 
ident.4 Vice Presidents, and 15 other members 
of the Council, which thus numbers 20 in all, 
nearly all of whom areresident members; and 
among them are not included either the Secre- 
tary or Treasurer. The theory of the English or- 
ganization is that these are merely executive 
officers to carry on the work of the Society un- 
der the supervision of the Council, and hence 
should not themselves belong to that body 
The American Society elects a Board of Direc- 
tion of 10 only, two of whom are the Secretary 
and Treasurer, and at least 4 others of whom 
are by custom non-residents. As these latter 
take little part in the executive work, the real 
governing body consists only of 5 or 6, two of 
whom are the permanent officers stated, who 
are thus elected year after year to direct 
themselves, while the other Directors are to 
a large extent changed every year. 
all wrong, 


This is 
Excellent officers have minimized 
the evil so far, but it is wrong in principle,and 
will become increasingly awkward as years 
go on. The practical effect is to throw not 
only administrative duties, but, by a kind of 
Pooh-Bah arrangement, the entire govern- 
ment and control of the Society, executive, 
legislative and judicial, both in fact and in 
form, into the hands of two or three men, one 
of whom is salaried, and hence not so inde- 
pendent as it is desirable that every member 
of the Board of Direction should be. This 
throws an entirely disproportionate, an en- 
tirely improper predominance in control of 
the Society’s policy into the hands of the 
Treasurer (who in England is merely a banker) 
and should the Society ever have the mis- 
fortune to have a negligent Secretary or 
cranky Treasurer, the evil will speedily be- 
come very apparent. Another defect is that 
the Secretary, as a permanent salaried officer 
of great importance, snould not be subject to 
the chances of an annual popular election, but 
should be subject, as he is in the Institution, 
to the instant and direct control ofa Board 
of Direction, by whom he is appointed and iu 
whose deliberations he does not share. 


The objectionable feature of this contrast in 
organization are intensified by the contrast 
in the manner of electing the governing body. 
In the Institution 28 names are put in nomi- 
nation for the 19 members of Council and 
Vice Presidents elected, from which list each 
voter must strike 9 names or mote to have his 
ballot count. Thus there is a real election, 
and a real and independent expression of the 
views and preferences of each voter. More- 
over, only Vice-Presidents are eligible for 
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nomination as Presidents, and by custom, (we 
believe) only Councillors or ex-Councillors for 
Vice President. 

In the American Society, on the contrary, 
there is only one cnt and dried ticket put in 
nomination, with no extra names for erasure. 
Thus the only way of effectively obtaining a 
real expression of choice by the membership 
is by a resort to the exceedingly unpleasant 
alternative of deliberately organizing an active 
opposition, and putting an opposition ticket in 
the field: an alternative so very disagreeable, 
and so pointedly offensive to those who may 
be candidates, that it has only once been re- 
sorted to in the whole history of the Society. 


There is a further broad distinction in the 
manner of nominating candidates. The 
Council of the Institution puts in nomination 
the candidates, which at least ensures de- 
liberation, and as there is a real election after- 
wards, and nomination is not with them 
equivalent to election, seems open to little ob- 
jection, In the American Society, a ‘‘nomina- 
ting committee” of five is chosen at the busi- 
ness meeting of each Annual Convention who 
by law must (1) live far apart from each other, 
in five different groups of States, so that they 
can never meet, (2) not be officers, (3) not be 
probable or desirable candidates. They are 
chosen by viva voce nominations almost hap- 
hazard (unless some clique put their heads to- 
gether to control the nominations of the 
nominators, which probably would not be a 
difficult thing to do) and the chances are 
strong that only one or two of them will know 
much about administrative needs of the 
Society or take much interest in the matter. 
They are supposed to be appointed to ‘feel 
the pulse” of the Society,but if they ever make 
much effort to do this, beyond consulting the 
officers of the Society, and probably their im- 
mediate friends, the fact has not come to our 
knowledge, and it would seem as if we would 
be likely to know of itifit were in fact ever 
done to any extent. As the editors of this 
journal are both of them Members of the 
Society of some years’ standing, and are 
themselves in a position to be continually 
‘feeling the pulse’’ of the Society ex officio, it 
would seem as if some one of them would be 
likely to have been consulted in some one of the 
past six or eight years, if there were much in- 
quiry being made of any one, yet it has never 
happened that either of them was so consulted, 
nor have they ever by casual inquiries hap- 
pened to find any other Member who had 
been, until the nominations were announced. 
In at least one instance the nominations are 
kuown to have practically emanated from a 
single man. 

To what extent these various causes are af- 
fecting the comparative growth of the English 
and American Societies can only be surmised. 
In one important respect the American Society 
has an advantage over the English, that it has 
a letter ballot which enables all Members 
everywhere to vote, whereas only those present 
in the meetings can yote in the Institution; 
but a much larger proportion of the English 
membership can and do attend the meetings 
than is possible here, and as all those who do 
vote, vote effectively, it naturally tends to 
keep up a livelier interest in the real govern- 
ing body than where the ballot is purely an 
empty form, as it is in our Society, whether 
the printed list be voted straight or every 
name be scratched; for there is not the 
smallest chance that a scratch will amount to 
anything without an immense amount of the 
most unpleasant kind of work. There is no 
surer way to maintain interest in any organ- 
ization than to make each man feel that he 
has his own undivided share of effective re- 
sponsibility in and for its management; and 


no surer way of discouraging it than to make 
each man feel that he has and can have really 
nothing to say about its management without 
resorting almost to mcral dynamite. 

Say iii ho 


Rock Fill Reservoir Dams. 

The communication from Mr. James. D. 
ScHUYLER, which appears in another column, 
giving details of some heretofore almost un- 
known rock fill dams, will, we think, be read 
with general interest. We must confess that 
it is news to us that there are already such a 
number of high dams of the general type 
which we discussed as something of a novelty 
in our issues of July 28and August 11. They 
are, to the best of our information, practically 
unknown in Europe, nor are they alluded to 
or described in any of our engineering text- 
books, which latter is not so very surprising, 
however, as such books have a painful ten- 
dency to get and keep behind the age. The 
men who have built the dams on the Pacific 
coast, although some of them were engineers 
of eminence and experience, like Mr. ScHUYLER 
himself, evidently attacked each successive 
problem as it arose, without much attention 
to past precedents, but with very careful at- 
tention to the conditions of maximum econ- 
omy and permanence, and left each work to 
speak for itself without much effort to make it 
“a matter of professional record. What be- 
tween the requirements for hydraulic mining, 


irrigating and city water supply, a very large - 


number of high dams have been constructed 
on the Pacific coast in the past decade; but 
little indeed has been written about them, nor 
is the profession in general at all aware what 
a vast amount of new and valuable data on 
this increasingly important subject is there 
awaiting investigation. 

We must confess that it was with some dif- 
fidence that we suggested, in our original dis- 
cussion of July 28, that a strong argument 
could be madein favor of constructing even 
the Quaker Bridge dam, 265 ft. high as a sim- 
ple rock fill, although we carefully guarded 
the details of our suggestion, and pointed out 
that the Quaker Bridge was the place of all 
places where a masonry dam was called for 
and a rock fill dam was not called for.* But 
now come details, in Mr. SchuyLer’s letter, of 
a dam practically a good deal higher than the 
Quaker Bridge, which is to be built in all 
essential respects exactly as we outlined, and 
which certainly suggests the thought that if 
such a dam can be, and is about to be, built in 
California to sustain the thrust of 250 ft. of 
water, there is no evident engineering reason 
why one could not be built in New York to 
sustain what is in effect a considerably less 
thrust. 

We say the thrust is considerably less be- 
cause, although the Quaker Bridge dam is 
nominally 265 ft. high, yet the lower 95 ft. is 
under the natural surface and reinforced by a 
back pressure of water, leaving only 170 ft. of 
dam exposed, about the height of the six 
next highest dams ot the world ; and if it be 
true, as Mr. ScuvyLer states, that the cost of 
these rock fill dams is 50 per cent. less than 
that of earthen dams, which in turn is far 
less than for masonry, the points at which 
masonry dams should be built are certainly 
few. 

In several respects the construction of the 
dams described by Mr. Scuvyter differs from 
that outlined by us, as is natural from the fact 
that they were none of them built under the 
conditions that we had primarily in mind 
(where the rock fill type has its greatest ad- 
vantage and economy) viz., where a dam isto 
be builtin a large river to slack-water its 
channel above, and which must be built in the 


river itself, but which it is not all important to 
have tight, except sufficiently so to effectively 
raise the water level by the requisite amount 
and ensure durability. Thus, the Bowman 
dam, 100 ft. high, which has sustained sue- 
cessfully the terrific test of having a dam 131 
ft. high break just above it—which would 
at once carry out any masonry dam onthe globe 
—is of practically triangular section with 
slopes about 0.9 to 1 on each side, thus saving 
about 40 per cent. of the material that would 
be required for 14 to1 slopes at the slight ad- 
ditional cost of laying the faces by hand for a 
maximum thickness of 15 to 18 ft., and an 
average of perhaps 8 or 10 ft. This is of course 
preferable where the dam can be built on dry 
land, but if the fill must be made in water, 
which is when the heaviest economy comes in 
it is difficult or impossible to dothis,and 1} to 1 
slopes on each side then become necessary, 
or perhaps, if water is to run over the crest, 
considerably flatter slopes on one side. 


Similarly the dam is made water-tight, not 
by gravel and puddle as we suggested, but by 
a skin of 1 to 3 layers of 3 in. plank, wel! 
caulked, so that the planking isin effect the 
dam, and the rock fill only an immovable but- 
tress to sustain the dam. This also is a 
natural incident of making the rock fill with 
steep slopes placed by hand. Earth and 
puddle would not stay on it, while planking 
works in very conveniently. With the rock 
fill made to natural slope and unplaced, 
the reverse would be the case, the principle 
remaining the same. The natural course 
would be, as we pointed out in our former 
article, after making the main fill with, so far 
as possible, thesmaller rocks on the up-stream 
side, to coat the up-stream face with a layer of 
small cobble or broken stone first, gravel 
next, and elay or fine earth on the outside. 
Any close approach to absolute tightness 
could not be counted on unless special pains 
were taken in the whole construction of the 
dam, but a very reasonable degree of tightness 
could doubtless be secured with a very trifling 
addition to the trouble and expense of making 
the main dam. 


The Walnut Grove dam on the Hassayampa 
river, Arizona, 119 ft. high, has the still steeper 
side slopes of 0.5 to1 up stream and 0.65 to 1 
down stream, the base being only 1.2 times 
the height, but even this gives about three 
times the stability of the ordinary masonry 
dam. The method of constructing it was pre- 
cisely that which we outlined, a trestle being 
constructed across the site of the dam from 
which the rock was dumped on each side as it 
came from the quarry, but with the difference 
that the rock was placed by hand on the out- 
side slopes. When this is done, it naturally 
makes it expedient to use only a low trestle at 
first, and raise it as the work progresses, es- 
pecially if the dam be high. But with a lower 
dam and one made to the natural 14 to 1 slope, 
this would hardly be expedient. 

The water face of this dam was first faced 
with planking, then with asphaltum felt, then 
with another course of planking, caulked and 
painted with paraffine paint. Notwithstand- 
ing all this there was some seepage at first, 
but it is diminishing. 

The announcement that it is in contempla- 
tion to construct a dam of this character 250 
ft. high, which will make it by much the 
highest dam in the world, even after the 
Quaker Bridge dam is constructed, is certainly 
one of great interest, and we regret that 
we are not now able to give fuller details in 
regard to it. We shall do so later, but in the 
meantime wish to call furth¢r attention to one 
other statement in Mr. Scuvy.ier’s letter. 

I. appears that in the beginning the custom 
was in California to build dams of wooden 





syrah 








SEPTEMBER 22, 1888. 





ENGINEERING NEWS 


Ne 
we 
= 





cribs filled with stone, but that lately this 
practice has been abandoned. It is in every 
way well that this should be so, and it is in- 
evitable that it should be so where engineer- 
ing practice is alive and progressive. The 
stone-filled wooden crib is altogether too 
much used for building dams, and it is time 
that engineering practice and literature 
should more fully recognize the fact that 
there is at least one other type of dam than 
the three which have come down to us from 
the past—masonry, crib and earthen dams 
which in many localities is far more meritori- 
ous than either. Not that the crib-dam is 
always to be condemned, or the rock-fill dam 
recommended, The localities where a rock- 
fill dam is appropriate are strictly definable ; 
those, namely, where the bed on which it 
rests is either rock, hardpan, stiff clay, or 
some other impervious and almost unwasha- 
ble material. The bed may be more or less 
overlaid with gravel or loose material without 
harm, if it be possible to remove the loose mate- 
rial in advance, and ifthere be current enough 
to remove it from under the foot of the dam. 
as the work of construction progresses, it will 
not even involve extra expense or delay, and 
the dam may be begun on top of the stratum 
without apparent regard to it; but whenever 
there is any considerable stratum of loose 
material,a rock fill dam can only be built by 
backing it with earth or puddle asa timber 
dam would be, and the necessity of providing 
a proper apron to receive the overflow may 
make a timber or crib dam the more eco- 
nomical. 

But all such timber dams when built are 
sure torot in time. They cannot always be 
kept wet; and for a considerable fraction of 
the dams in the United States which are 
built of timber or earth or masonry, there 
is really no excuse for such construction, and 
a rock fill dam would have been both better, 
cheaper and more durable. As an example of 
the wrong use of timber, which is accessible 
to every one, we may take Figs. 1 and 6 of 
the article on Dams in Trautwine’s Pocket 
Book. As an example of the right use of tim- 
ber, if a cheap dam be required, we may 
take Fig. 2 on the same page. In the first case, 
with a rock bed to start from, the timber crib 
surrounding the loose rock with which it was 
probably filled is a mere nuisance. With 
much less trouble and expense a plain rock 
fill dam could have been made which would 
have been both imperishable and indestruct- 
ible, assuming some extra care to have been 
taken on part of the dam to provide a suitable 
overflow. Many an accident from the giving 
way of dams would have been saved had such 
practice been more general in the past, and it 
is even open to question if the type could not 
be extended advantageously to low dams on a 
gravel foundation by first providing an apron 
and sheet piling for the foundation. Into this 


question, however, we do not now propose to 
enter. 


“It will be as well, perhaps, to reproduce here 


exactly what we did say on this subject in our issue 
ot July 28. 


“We have an impression that by a lit'le search we 
could find records of a number of rock fill dams, but 
they do not occur to us now, and certainly there are but 
few of them, so 'ew ihat even the type does not enter 
into the calculations of engineers as a rule. as is curi- 
ously illustrated by the elaborate reports on the Quaker 
Bridge dam. reprinted in our issues of Jan. 4, and Feb. 
11, 1888, in which various other alternates for the 
masonry type are suggested, as an earth dam with 
masonry core, an iron dam, an inclined masonry wall 
supported on arehes, ete.. but there is no refer- 
ence made to what would certainly be a_ better 
alternative than anv of the other substitutes suggested, 
a rock fill dam. We must not be understood as sug- 
gesting that it would be expedient to substitute such a 
dam for masonry at the Quaker Bridge, for we do not 
believe it. The Quaker Bridge dam seems to be 
peculiarly one demanding and warranting the use of 
masonry. Nevertheless. a strong argument might be 
made for the construction of such a dam even bere, as 
may readily be seen by referring to the sections pub- 
lished in our issue of Feb, 4. The whole height of that 


dan is 265 ft., the lower 95 ft. of which is an excavation 
carried down through very solid and compact earthy 
material in order to make a water-tight connection 
with the rock. Imagine this substratum simply 
trenched and filled with a wall of monolithic concrete, 
merely to check the formation of large subterranean 
water channels. Imagine further, two rock fills started 
above and below this wall but little below the natural 
surface, at such distance from each other (some 530 ft. 
out to out of slopes) as to meet on top in a single fill 
sone 20 ft. wide with 1‘ to 1 slopes, care being taken to 
fill all the voids as they progressed with sand and 
earth compa-ted under water, so that the interior 
space would be water-tight, the concrete wall being 
earried nearly or quite to the top. Imagine further 
this fill backed on the inside by any desired thick- 
ness of earth and puddle. We merely outline the de- 
tuils. but it will be obvious that such a dam would at 
least be absolutely safe against everything but leakage 
under al! contingencies. It probably wou!d never he as 
tight as a well built masonry dam, especiatly at first, 
but it would grow tighter with age. and its tightness 
could be indefinitely increased bv the simple expedient 
of puddling the inside face. The pressure of water 
could have no measurable effect on such & mass, any 
more than on a similar mass of earth, but the coustant 
danger of rossible failure from large leaks, which 
justly excludes an earth dam from consideration, 
would not exist with such a compacted mass of rock. 
while the elaborate and costly foundation work which 
is indispensable te ensure the safety of a masonry dam, 
with its narrow base, is all saved. The thickness at 
the bottom increases so rapidly with the height as to 
make the question of insuring sufficient tightnees very 
mueh simpler. 

“Now if it be remembered that each yard of rock ex- 
cavation makes 1% vardsof such a fill, and that there 
is abundance of suitable rock for such a purpose close 
at hand, and if the probable cost of masonry anc of such 
a roe fill per cubic yard be figured out, it will be found 
that there is sufficient contrast to enable a tolerably 
thick layer of one-dollar bills to be used for puddling 
the back slope. (at $650 per sq. ft. of bills) and still 
leave the rock fill dam the cheapest. 

“ But we have spoken of this work, not as a good ex- 
ample, but distinctly as a bad example, of the proper 
use of such construction in place of masonry or other 
types of dam. It is obvious that the place of all places 
for the proper use of such a rock fill dam is where 
leakage is of no importance, either from the loss of 
water or from injury to land below, where skilled labor 
is scarce and costly, and simplicity of work rather than 
aggregate quantities the important consideration : 
where good materials for masonry are searce or absent, 
and where the surroundings do not demand attention 
to the question of apnearance. None of these condi- 
tions, but directly the contrary, obtain at Quaker 
Bridge.” 
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The Canadian Pacific Railway. 


The Canadian Pacific Railway is, from every 
point of view, one of the most remarkable and 
most interesting roads on the continent, whether 
regarded as a piece of engineering construction. 
or for the vigor and success of its management, or 
for the financial courage with which a people still 
numbering considerably less than 5,000,000 have 
pushed forward a work far longer and more costly 
than the first Pacific Railway, which was built 
half way across the continent in the 60’s (1862-69) 
by a nation of 35,000,000 far wealthier in proportion 
even then than the difference in numbers would 
indicate, and who felt sufficiently proud of the 
achievement. 

How great and interesting a road it is, is hardly 
yet understood by the average American, and aided 
in part by personal investigation and inspection, in 
part by the recent admirable paper by Mr. TuHos. 
C. KEEFER, of Ottawa, Canada, President of the 
American Society of Civil Engineers, and in part by a 
series of papers on the road, which appeared in 
Engineering in 1884, relating chiefly to the past 
history of the country through which the line, runs, 
its broad topographical features andthe chronology 
and governmental relations of the line we propose 
to give a general description of the more important 
features of the entire line. 

The last mentioned series of papers is somewhat 
remarkable for giving a most interesting and full 
account of matters which one would hardly expect 
to find in an engineering paper, and which are very 
difficult to find anywhere, while touching but 
lightly on the strictly engineering details. It might 
perhaps be thought that a region which a few years 
ago was almost a wilderness from Ottawa to Van- 
couver could have no past history worth reading; 
but this is far from the case, as even the brief 
abstract which we can make of the more interesting 
parts of these historical records will show. In many 
parts they are more interesting and more stirring 
than any novel. 

Before entering on any details about the line we 
may first outline briefly what the line nowis. The 
entire system now consists of 4,970 miles,not including 
the extension across Maine to give a direct line to St. 
John, N. B., and other provincial ports, which with 
other branches and extensions will very soon bring 
the system up to nearly 6,000 miles. The main line 
proper, from Montreal to Vancouver, B. C., is 2,906 
miles, over which solid trains of cars are run 


through from one side of the continent to the other. 
Nominally, the main line is 172 miles longer, or 3,078 
miles, extending from Quebec to Vancouver, but 
the Quebec-Montreal section, of 172 miles, is not 
operated by continuous trains, but rather as a 
branch, and should properly be so regarded. 

As is natural with such an enormous main line 
the organization is somewhat different from what is 
customary on shorter lines. The primary sub 
division is into “Sections” or locometive divisions, 
averaging 120 miles each, which are first combined 
into groups having no separate name and of no per- 
manently fixed length under an Assistant Superin 
tendent, and these again combined into four grand 
“Divisions” (3 on the main line) of 1,500 miles each, 
more or less, including branches, under a General 
Superintendent. The passenger train crews, as a 
rule, ran through over the eutire group of sections 
under an Assistant Superintendent. The freight 
train crews and engine crews are changed for the 
most part at each section. In detail the line is made 
up as follows: 








Miles 
Station from Length Organ- Length Total 
Montreal section. ization. branches. length 
Eastern Division, Gen. Supt. 
Quebec 72 7 Asst. Supt. ari 200 
Montreal! 0 
Ottawa 120 haa . ; 0 
Chalk River 246 160 Asst. Supt. 14) oa 
North Bay wit M8 ft gy : 6 
Cartier ‘78 , Asst. Supt. Is4 41 
Chapleau 615 13st ' ats ogn 
White River 747  1a2—y “88t- Supt. = 
Schreiber aD 118 ' . ane 
Port Arthur 8 jon, Asst. Supt. a6 
Total miles 1,165 368 1,533 
Western Division, Gen, Supt. 
Port Arthur 9% 
Ignace 1145 12 ' 
s a 
Rat Portage 1290 145, Asst. Supt. 
Winnipeg 1425 133 ' a . oh 
Brandon 1555 gs ASS. Supt. - 
Broadview = 1687 12 j 
Moose Jaw 182] 134 Asst. Supt. 378 
Swift Curr'nt 1%3 M2 CS 
Medicine Hat 2083 150 
Gleichen 2208 125 , i 
Canmore 220 121 Asst. Supt. = 
Donald 2446 Wi Asst. Supt. 
Total miles 1453 124 1877 
Pacific Division, Gen. Supt. 
Donald 2446 ‘ 
Revel stoke 2524 7a Train-master. ia 
Kamloops 2658 im it,. ‘ 254) 
North Bend 2774 = 121 ¢ Asst. Supt. . 
Vancouver 2906 132 6 138 
Total miles 460 6 4665 
Ontario & Atlantic Division, Gen. Supt. 
Montreal 0 
Smith Falls 133 133 
Toronto 349 216 ‘ . se 240 
St. Thomas 460 121 Asst. Supt. 16 747 
Toronto,O.S8d.460 121 
Mont-N’wp’rt 115 115 Asst. Supt. 232 AT 
Total miles 706 308 1004 
Grand total 3784 1186 1970 


This total includes a large part of the Ontario & 
Atlantic Division, as well as the line from Montreal 
to Quebec, as main line, but the former may per- 
haps be more properly considered as one vast sub 
sidiary system of branches only, since it is made up 
of a great many detached pieces of line, and from 
this point of view the line consists of 


Main Line, Montreal to Vancouver 


2,906 miles 
Branches. . 


2,004“ 
Rei... a : ‘ 4,970 miles 
An addition immediately impending to this line 
is the line to St. Jobn, N. B., across northern 
Maine, in nearly an air line, 473 miles, saving 279 
miles out of 752as compared with the Intercolonial 
Railway,and probably by a further extension and 
consolidation of lines to Halifax and Louisburg, at 
the extreme end of Cape Breton Island, from which 
the sailing distance to Liverpool is little more than 
2,300 miles, or 830 miles less than from New York to 
Halifax, the distance from Montreal will be 101 
miles shorter than by the Intercolonial, or 750 
miles against 851. Even as it stands, considering 
that practically the whole system has been created 
within four or five years, it is certainly one of the 
most remarkable achievements of modern enter- 
prise, even without remembering that it was built 
far in advance cf the apparent commercial require- 
ments, through a country of which an astonishing 
proportion is hopelessly barren. As a consequence 
of this latter fact,,the most gloomy predictions 
have been made of the future of the road ; but with- 
out now entering into the whys and wherefores, it 





eee 


RE eT 


0a nomen 


232 


ENGINEERING NEWS 


SEPTEMBER 22, 1888 





is apparent on the briefest investigation that the 
history to date of tae road goes far to prove that 
these pessimistic views were quite unnecessary. 

Disregarding the branches, which to a large ex- 
tent are a law unto themse'ives, the main line of the 
road is divided up into 29 “Sections” of the follow- 
ing lengths: 


1 locomotive Section 
: o : 


- 78 miles. 
ee 
-+-114 
+115 
stat 
«+1 TB 
--120 
121 








1 

1 

1 

2 

1 

4 

1 

1 

1 

1 ‘ 
fog : 
2 

1 

1 

1 

1 

1 

1 

1 

29 


sections averacing 13036 

It. will be observed that only one section, a moun- 
tain section of heavy grades, is less than 78 miles 
long, and that they run up to 216 miles for one loco- 
motive run, the average being 13044 miles, and 
nearly half of them being over that length. The 
modern tendency to lengthen locomotive runs is 
thus very conspicuously illustrated. 

Subdividing according to management, the entire 
system aggregates as follows: 





























No.of _ 
Division under Main No.of Total 
Gen. Supt. line Bran. Miles. 
Sect. 
Asst. Supt. 1 5 347 
Ontario & Atlantic. 8 ” 4 4 747 
2 As-t. Supts. 5 ” 1,094 
{ Asst. Supt. 1 2 209 
~ os 2 6 393 
™ sf 2 1 416 
Eastern. coe * 2 — 269 
- ye 2 - 246 
16 Asst: Supts. 9 9 1,533 
{ Asst. Supt. 3 430 
ce w 1 5 556 
Western.  ~ _ 3 — 378 
| . a ‘ - 512 
4 Asst. Supts. 11 5 1,877 
{ Asst, Supt. 1 — 78 
: og i 2 250 
Pacific. 4 1 1 138 
{ oD we oun — 
3 Asst. Supts. 4 1 466 
Total C. P. R.......14 Asst. Supts. 29 24 4,970 


The manner in which wages are adjusted to cor- 
respond to these diverse lengths of run presents 
some features of interest which we must postpone 
to another issue. 


THE U.S. cotton crop for 1887-8 is 7,046,833 bales 
this is 247,248 bales more than the previous crop and 
96,000 bales more than that of 1882-83, the largest 
hitherto on record. 
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PERSONAL. 





The death of Captain T. 8. ANDERSON yester- 
day morning, will be regretted by his many friends of 
San Antonio and elsewhere. He was formerly Chief En- 
gineer of the levees for the State of Mississippi, and had a 
large private clientage in that State. When he came to 
San Antonio from Greenville, Miss., several years ago, he 
first opened an office and afterwards had charge of city 
improvements. For some time past he has been a ves- 
tryman at St. Paul's Protestant Episcopal church, on 
Government Hill. He was well known and highly re- 
spected in his profession and in private life.—San An- 
tonio, Tex., Express, Sept. 9. 


J. W. Frereuson has been appointed Assis- 
tant Engineer on the New York, Lake Erie & Western 
Railroad, with office at 187 West 8t., New York, in place 
of A. E. ABBY, transferred. He will report to the Engi- 
neer of Bridges and Buildi:gs, CHas. W. BUCHHOLZ. 


E. M. G, Eppy, Assistant General Manager 
of the Caledonian Railway (Scotland), has been appointed 
Chief Commissioner of Railways by the Government of 
New South Wales. His salary will be $15,000. Mr. Eppy 
was formerly with the London & Northwestern Railway. 


F. W. Patterson, Roadmaster of the Pitts- 
burg & Western, has been appointed General Superintend- 
ent of the Pittsburg & Lake Erie, to succeed E. HoL- 
BROOK, resigned. 


A. P. Tucker, lately Assistant Superintend- 
ent of the Canadian Division of the Michigan Central, 
has been appointed General Superintendent of the New 
York, Pennsylvania & Ohio, with C. R. Frrcs as Superin- 
tendent of the Mahoning Division. This will relieve 
Second Vice President, E. B. THomas, of the work he 
has been performing and leave him free to enter upon 
the duties of General Manager of the entire Erie system, 
Oct. 1. 


City EnGineer Mavureym, of San Antonio, 
Tex., has resigned his position. 


JouHN Rivey has been appointed trainmaster 
of the Cincinnati, Indianapolis, St. Louis & Chicago. 


JouN T. Paice, Mayor of Joliet, Ill., has re- 
signed to accept the position of superintendent of the 
water-works of that city. 


M. V. McCracken has been elected President 
of the Louisville, St. Louis & Texas, vice Col. J. C. Faw- 
CETT resigned. The latter has been elected Vice-Presi- 
dent of the company. 


E. T. Hatcn has been appointed Engineer of 
Maintenance of Way of the First Division of the Pennsy}- 
vania Company's lines, succeedirg H. I. MILLER, who 
was recently made Superinte: dent of the Third Division 
of the Chicago, St. Louis and Pittsburg Road. 


W. W. Starr, Superintendent of the Port 
Royal & Augusta division of the Georgia Central, has 
been appointed Superintendent of the Southwest division, 
to succeed THos. D. KLINE, who recently resigned to ac- 
cept the position of General Superintendent of the 
Mexican National Ry. D. D. CURRAN will succeed Mr. 
STARR. 


W. G. Cotuiins has been appointed Assistant 
General Superintendent of the Chicago, Milwaukee & 
St. Paul, with headquarters at Minneapolis. He fills the 
place made vacant by the resignation of C. W. CASE to 
accept a position on the Manitoba road. 


R. W. Rison, of Huntsville, Tenn., has been 
appointed receiver of the Tennessee & Coosa Railroad, 
and it is confidently stated that work will be soon re- 
sumed and the construction of the road completed. 


Col. T. M. R. Taucort, of New York, Com- 
missioner of the Southern Railway and Steamship Asso- 
ciation, has resigned to become First Vice President of 
the Richmond & Danville, of which he was once Vice 
President and General Manager. 


General Manager Walre, of the Cincinnati, 
Hamilton & Dayton, is said to intend to resign, and that 
CHARLES NEILSON, General Superintendent, will be his 
successor. 


J.Q. VAN WINKLE has been appointed Su- 
perintendent of the Indianapolis & St. Louis Railway, 
with headquarters at St. Louis, Mo., in place of T. W, 
BuRROws, who resigned to take the position of Superin- 
tendent of the Chicago & Atlantic. 

Ep. D. Botton, of the firm of T. William 
Harris & Co., of New York, bas been appointed Consult- 
ing Engineer for Asheville, N. C.,in connection with the 
new sewerage system, upon which it is proposed to ex- 
pend $100,000. Jonn G. Aston, City Engineer, will be the 
resident engineer. 

RR 


ORRESPONDENCE. 


Rock Fill Reservoir Dams. 


NATIONAL City, Cal. Sept. 10 1888, 
EDITOR ENGINEERING NEws: 

Your article on ‘Rock Fill Reservoir Dams” in 
issue of July 28 has attracted my attention, and 
singularly enough, was the firstarticle that I opened 
to to-day on my return from a month’s survey in the 
mountains, where I had planned the construction 
of several dams of the type you describe. This 
class of reservoir dams is so common in the mining 
regions of California, where they were built for 
storing water for hydraulic mining, that they have 
come to be recognized among engineers on this 
coast as “the mining type of rock dams.” 

The following table gives a list of the more 
prominent ones. 
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ft. | ft. acres| cu. ft. 
Bowman dam 100 =| 425 500 =| 930,000,000] $132,000 
*English ee 131 331 395 650,000,000] 155,000 
Eureka Lake * 68.2 .....| 337.3) 661,000, 35,000 
Fordyce 2 7 650 1200 =|1,075,525,000] ... ... 


Walnut Grove dam 110, 400 900 | * 3,3000,000] 110,000 





* Failed in 1883. 


In addition to these there are a score or more of 
lesser height. At first they were generally built with 
more or less crib-work of logs, filled in with smal] 
stone, and were not considered as really permanent 
structures. It was anticipated that in twenty 
years or so the cribbing would rot, and the dam 
collapse, but by that time it would have served its 
expected measure of usefulness. 

The English dam broke when full of water, and 
although it was claimed to have been maliciously 
destroyed by a dynamite fiend, the probabilities are 
that the rotting of the timber cribbing caused a set- 
tlement that started a breach in the center under 
high pressure, and let a large stream get started on 
the top. Its destruction was then but the work of a 
few moments. 


The Bowman dam, on the same stream, immedi- 
ately below, withstood the shock of the breakage of 
the English dam, although the entire volume of the 
upper reservoir passed over the top of the Bowman 
dam, except what was carried by the wasteway of 
the latter. 


The usual custom is to fill the embankment in 
loosely without special care, except with the faces: 
which are jaid by hand, 15 to 18 ft. thick at the bot- 
tom diminishing in thickness toward the top. The 
largest blocks are selected for the faces, and are 
placed in position with derricks. The water slope 
is covered with a skin of 3-in. pine or cedar planking 
of 1,2 and 3 thicknesses, from top to bottom. 

The planks are well caulked,and sometimes treated 
with asphalt or paraffine paint. The Bowman dam 
has a base of about 180 ft. thickness; the top is 
formed with a coping of cedar plank, 18-ins. wide, 
fastened by bolts sunk in the wall. Its shape in 
plan is thus: 


2 tae uae hi 


the apex of the angle pointing up stream. 

The outlet of the water is accomplished by means 
of 3 wrought iron (No. 12) pipes that pass through the 
plank lining and some 25 ft. of the stone work to 
an open culvert built into the heart of the dam 
from the lower side, which carries a flume 7!¢ ft- 
wide, 18-ins. deep, on top of which is the pathway to 
the gates, located at the lower end of the pipes, 
which discharge into the flume. 

The cost of this type of dam seems to have been 
from $2 to $3 per cu. yd., including all accessories. 

On Hassayampa river, Arizona, a dam of this 
character has been recently completed, of the fol- 
lowing dimensions; height, 110 ft; base, 135 ft ; top 
width 10 ft.; length on top, 490 ft. ; water slope 20 ft. 
horizontal, to 47 ft. vertical (0.5+to 1); back slopes 
70 ft.horizontal to 180 ft. vertical (0.65 to 1); contents 
46,000 cu. yds.; cost, by contract, $2.40 per cu. yd. A 
trestle was built on the longitudinal axis, carrying 
a tramway on which the rock was carried from the 
quarries above the dam on eachside. Thecars were 
let down the steep slope from the quarry’s edge to 
the level of the trestle by a wire rope passing over a 
‘*bull-wheel*’ with a powerful brake attached and 
pushed by hand along the trestle and dumped on 
either side. The embankment was kept high in the 
center, which facilitated the selection and handling 
of the larger rocks for use in laying up the faces. As 
the work progressed the trestle was raised, or added 
to, the timbers being left in place buried in the 
rock fill. 

I am planning a dam of this character 250 ft. in 
height, where vertical cliffs which tower hundreds 
of feet higher than the dam, may be blown in with 
comparatively small expense. For reservoirs in re- 
mote locations in the mountains, when cement can- 
not be transported at reasonable cost, this type of 
dam is unquestionably cheaper and better than any 
other, and by the avoidance of timber cribbing and 
the use of rock alone they should be as permanent 
as any masonry structure. Comparing their cost 
with that of several earthen dams in California 
with which I am familiar,they are about 50 percent. 
cheaper, on equal areas of cross-section on their lon- 
gitudinal axis. Yours Truly, 

Jas. D. SCHUYLER C. E. 

[We have commented ‘on this letter else- 
where, but may note here the fact that most 
of the earth dams of Cali®rnia have been 
built hydraulically,—a much cheaper method 


than by ordinary earthwork. Ep. Ena. News.) 
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The Best Form of Field Notes for Railway 
Curves. 


EL Paso, TEXAS, Sept. 10, 1888. 
EDITOK ENGINEERING NEwWs: 

I have for a long time intended to present to the 
profession a method of keeping a location transit 
book which I have used almost from the beginning 
of my work as an engineer. While I am always 
ready to adopt a better method, I have never found 
one which would compare with it for simplicity, 
convenience, and safety from error. SHUNK’s“ Field 
Book” has been my constant companion in the field 
for eight years, and while I have worn out several 
of them on account of the poor binding, I am a great 
admirer of both the book and its author; yet I have 
often wondered that he continues to publish his com- 
plex, incomprehensible and, I am almost tempted to 
say, absurd method of keeping a transit book. I 
have been hoping that some one whose opinion 





[Letter A omitted from angle at b’.]} 


would carry more weight than mine would criticise 
this method, but as no one has done so, I will simply 
present my method. 

I say my method, although I have no doubt many 
other engineers have stumbled on it as I did. My 
idea was to render the transit book as simple as a 
cross-section book. There, the grade is written op- 
posite to each station, and all we have to do to learn 
the grade of a station is to turn and look at it. So 
in a transit book when we wish to know the deflec- 
tion for any station on a curve we ought to be able 
to turn to the transit book and read it. Every 
station and plus on a curve should have its own 
proper deflection written opposite to it, so that we 
may turn to it at any time and then set it off on the 
vernier. When I am locating a curve, after I have 
figured its parts, and set the P. C. and P. T,, I take 
the transit book and set down the deflections for 
each station and plus through the curve from begin- 
ning toend. This has also the advantage of check- 
ing the last deflection with the total angle as meas- 
ured. I then hand the book to the transitman and 
though he may never have run a curve before ‘n his 
life, if he can only read the vernier correctly, he will 
run the curve as well as if he had been doing the 
same for years. 

1 will take the same curve that SHUNK has in bis 
method, on page 70, and show how I would keep the 
notes. I keep my book from bottom to top, but that 
is immaterial. 


The transitman sets up over the P. C. at Sta. 
2+50, sets his vernier at zero, and takes his back- 
sight. Then sets the vernier at 1°52!’ and sets Sta. 
3. Then sets the vernier at 5°371¢ for Sta. 4, and so 
on. AtSta.5 a point is taken. The transitman 
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sets up over 5,sets his vernier at zero,and backsights 
at Sta. 2+50. Then he sets his vernier at 13°07}¢' for 
Sta. 6, and soon. Let us suppose there is a large 
tree in the way of setting Sta. 8. We put a stake in 
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as near as we can, to hold the distance, and go on to 
%, with the vernier reading 24°82'«’, where we take 
another point. After setting up or 9, the transitman 
sets the vernier at 9°22';° and backsights at Sta. 5. 
Then he sets the vernier at 20°374¢’ in order to line 
in Sta. 8, which was omitted on account of the tree, 
but is now in plain sight. Then he sets the vernier 
at 28°071¢ for Sta. 10, and so goes on tothe end of the 
curve. There he checks on the P. T. with the ver- 
nier at 33°22'<’. The transit is then moved to the 
P. T. The vernier is set at 24°22¢' and a backsight 
at Sta. 9taken. Then the vernier is set 33°22!¢', which 
turns off the tangent ahead. 

It will be seen that whenever astake is sighted at, 
whether backwards or forwards, the vernier reads 
as it is set down in the notes for that station. A 
tangent may be turned off at any station where the 
transit may be by merely turning the vernier to the 
deflection marked opposite to that station. 

It seems to me that nothing could be simpler or 
more convenient. Once the deflections 
are figured from beginning to end,there 
is nothing forthe transitman to do but 
to read the deflections and set them off. 
I have trained many a transitman who 
had never runa curve before,and I never 
had the least trouble in making him un- 
derstand this method. 

In the censtruction of trestles on curves 
this method is very convenient. I have 
built trestles 600 to 800 ft.long on curves, 
and used oaly one set of notes from be- 
ginning to end, I first figured the de- 
flection for each bent, and set it down 
opposite the station or plus, where the 
bent was to stand, also noting the num- 
ber of the bent. With these notes 
I set the centers for the piling, then the 
centers on the caps and finally the centers for the 
tracklaying, putting a tack in the tie over each 
bent. It made no difference whether it was set up 
in the middle or at either end, the same deflections 
were used throughout. 

By this method we can run a crve without know- 
ing at what station the transit is standing, provided 
we know that it is on the curve. All we have to 
know is the station at which we are backsighting, 
and the station we are going to set. 

ROBERT BURGESS, 
Asst. Chf. Engr. K. C., E. P. & M. R. R. 


{This method is unquestionably preferable 
to all others, although given in no field book. 
Expressed in the concise form of a rule it is: 

1. Compute and record the deflections for 
the whole curve, asif it were to be run in com- 
plete from P.C. The last angle recorded, ut 
the P. T., will be half the total angle of the 
curve. Should additional intermediates be- 
come necessary in running the curve, fill in the 
angle opposite them in the same way. 


2. Before taking backsight at any station 
set the vernier at the angle recorded opposite 
the station on which backsight is taken. 


3. Then will the reading opposite any point 
on the curve, either forward of or backward 
from the instrument, give the reading for set- 
ting that point from the instrument; and 


4. Setting the vernier at e reading re- 
corded for the transit point brings the instru- 
ment on tangent. 

The correctness of this rule may be demon- 
strated as follows (see cut): 

1. Let angles abc be the readings as origi- 
nally recorded for any stations A B C, = deflec- 
tion angles to run them in from the P. C., P. 

2. Then, the vernier reading zero on line 
A P, the deflection or reading b will put the 
instrument on the line A B, because the angle 
b’' = b,each being half the central angle P O B. 
This is true regardless of the particular loca- 
tion of point 4. 

3. And similarly, when set up at any other 
station B with vernier reading a on line 4 B, 
the reading c will put the instrument on the 
line B C, because angle c— a= angle (c —a)' = 
angle c — angle a = 4 the centralangle A O C, 
(By setting the vernier at ato begin with, in- 
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stead of at zero, that angle is in effect sub- 
tracted from c when the vernier is set at c.) 

4 As this is true regardless of the particu- 
lar position of the point B, the instrument 
may be set at any point known to be on the 
circle, B, B’, B’,and if the vernier read ain 
taking backsight on 4, if the vernier be set at 
c the instrument will be pointed on C. 

5. Conversely, from any exterior point C, 
with backsight on any one point 4 with ver- 
nier reading a, any other point B may be 
set by setting the vernier at b, because the 
angle 4 C B= angle) angle a.—Ep. Ena. 
News. | 


The Cascade Bridge. 
SYRACUSE, N. Y., Sept. 12, 1888. 
EDITOR ENGINEERING NEWS: 

Col. J. W. ADAMS, in his letter of Sept. 1, seems to 
be a little “‘at sea ’’ in his geography, when he states 
that the Cascade creek is an affluent of the Susque- 
hanna “in Broome Co., N. Y., a short distance 
north of the Pennsylvania State line.”’ While the 
greater proportion of the basin of the creek is in 
New York, 1t becomes an affluent of the Susque- 
hanna about a mile south of the State line in Sus- 
quehanna Co., Pa., and the site of the bridge is 
nearly that distance south from the line. 

As a boy, I had been over, under and about the 
bridge years before it was abandoned, and I visited 
it while the chasm beneath was being filled. 
During my operations upon the State Boundary 
Survey, I was frequently at its site, and became 
quite familiar with the surrounding topography ana 
the story of the bridge. Although the sides of its 
basin are quite mountainous and steep, the stream 
itself, for a mile or more, is, for t.at region, com- 
paratively sluggish, flowing through swampy flats 
until it falls into the chasm just above the site of 
the bridge. 

While the creek is a stream of fair size above, 
with water sufficient at all times to run an or- 
dinary saw-mill, scarvely any appears upon the sur- 
face below, except in time of freshet or unusual 
rains, the water finding its way to the river through 
the gravelly sub-stratum of the bed of the stream. 
The base of the upper slope of the embankment 
nearly covers the bottom of the gorge below the 
cascade, where the water has risen and preserves 
a uniform level, somewhat more than 100 ft. 
below the railroad grade. It seems evident that when 
the water rises to a certain height, the pressure 
resulting, forces it through the partially closed 
interstices of the dam, keeps them open, and pre- 
vents a higher rise except when a freshet suddenly 
fills the basin. Instances are rare in which water 
rises high enough to rua through the tunnel; and I 
doubt if it ever rose high enough to wash away the 
track. A tendency to slip in the somewhat treach- 
erous material of which the upper bank is made, 
when thoroughly soaked, may have had something 
to do with the construction of the tunnel, although 
it was not placed low enough to entirely obviate 
that difficulty. I think Mr. SEARs correct in saying 
that the tunnel was opened more as a precautionary 
measure than as the result of a “‘ scare’’. 

The engineering possibilities in the original loca- 
tion of the Erie Railway were very materially 
limited by the rather exclusive policy of the New 
York Legislature, which in the act of incorporation, 
and others amendatory, confined the location of the 
road to the “Southern Tier” of New York counties 
and forbade the company toconnect with any road 
leading into New Jersey or Pennsylvania, or to 
construct their road in either of those States west of 
the Shawangunk Mountains. BENJAMIN WRIGHT 
found the Nineveh route the most practicable one 
under the iron-clad requirements. When the idea 
dawned upon the New York legislators that a 
preferable route might exist for a short distance 
through Penngylvania, the Legislature in 1845 ap- 
pointed JOHN B. JERVIS, ORVILLE W. CHILDs, and 
HORATIO ALLEN as the Commission to investigate 
the subject of location; and they were especially 
instructed to carefully survey all the proposed 
locations before forming a decision favorable to the 
Great Bend route. The Commission was enlarged 
in 1846, and its time extended, and in this act the 
Legislature hinted that the selection of BENJAMIN 
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Wricut’s Nineveh route was preferred. The pres- 
ent location, which was the shortest practicable 
detour into Pennsylvania, was adopted, and the 
construction ofsuch bold structures as the Star- 
rucca Viaduct and the Cascade Bridge rendered 
necessary. A much more feasible route over the 
dividing ridge between the Delaware and Sus- 
quehanna has been explored, over which the grades 
are much lighter, and the distance less; but as it 
is entirely in Pennsylvania, it was not to be thought 
of in the early struggle of the road for a location 
over the mountains, and a liberal bonus from the 
New York State treasury. 

A crayon lithograph of the Cascade Bridge was 
published in 1851, by Rev. G. N. Topp. Itis a very 
fair likeness of the structure, looking westward 
toward the Susquehanna Valley. 

Very truly yours, 
H. W. CLARKE, M. Am. Soc. C. FE, 

{That the tunnel was not a mere precaution 
but a necessity, is a matter of history. If it 
was proposed to make aculvert tunnel at all, 
what possible use was there in going to the 
expense of making all the lower part of a fill 
275 ft. high of borrowed rock, when the tunnel 
which was a necessary “‘precaution’”’ for floods 
eould with perfect ease pass all the ordinary 
flow, at the trifling cost of a little extra length 
and section, if indeed either was necessary ? 
Ep. Ena. News, ] 


The Prismoidal Formula Correction, 


O. R. & N. Eng. Camp Coeur d’ Alene River. 
MULLAN, Idaho, Aug. 12, 1888, 
EDITOR ENGINEERING NEWS: 
In a communication published in ENGINEERING 
NEws of July 28, page 64,is found the following 
statement as to the prismoidal formula: 


l 
“Vs (» + B44 w) or 
6 
l B+ B D 
Vv | Bim Se (+2) 
6 2 2 


If M is the middle section it seems to me the 
above is not true except when B + B" are equal and 
the ground level. Yours truly, 

CHRISTIAN ANDERSON. 


{Our correspondent, and other writers to the 
same effect, are entirely right. The commu- 
nication came from a source which seemed to 
warrant confidence and crept in past editorial 
oversight for reasous not entirely unconnected 
with the vacation season. In the above treat- 
ment of the prismoidal formula, it is quite 
erroneous.—Ep, Ena. News. ] 


SOCIETY PROCEEDINGS. 


Western Society of Engineers.—The 250th meeting 
was held at the Society’s hall, Chicago, Il.. on Sept. 5; 
Vice President JoHN W. WrsTON in the chair. HENRY 
8. MADDOCK was elected as member. 

The Secretary was instructed to forward paper, with 
discussions, upon “Classification of Material in Railway 
Construction, ’ for publication. 

The report of the Committee on Employment, as printed 
in Proceedings for July, was made the special order for 
the next meeting. It is desired that members who can- 
not be present, should send in any discussion or sugges- 
tion before that date. 

Mr. Rosstrer called attention to the desirability of a 
translucent profile paper, suitable for blue printing, and 
thought that great improvement could be made in the 
standard papers used by engineers so as to adapt them to 
such use. The question was discussed at some length, and 
the general utility of other scales than those furnished 
was suggested. The following Committee was appointed 
to consider and report: Messrs, Rossrrer, WILLIAMS, and 
PARKHURST. 

The Secretary reada paper by Mr. Gro. Y. WISNER, 
upon “ Levels of the Lakes as affected by the proposed 
Lake Michigan and Mississippi Water-way,” and a dis- 
cussion by himself. The matter was discussed by others. 
The paper was laid over until next meeting for further 
discussion, and the Seeretary instructed to send out 
copies to members and others who wished to discuss the 
subject. The meeting then adjourned. 

L. F. Coo.ery, Secretary. 
cg 

LATEST reports from Winnipeg state that the 
Manitoba Government will not give more than §2,. 
500,000 in aid of the Hudson Bay Railway, and the 
negotiation for its completion have fallen through: 


CONSTRUCTION NEWS. 
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East of Chicago. 


Existing Roads. 

Baltimore & Ohio.—Considerable interest has been 
aroused in Philadelphia and vicinity over the report that 
this company is planning to secure a new direct outlet to 
New York City over the New Jersey Southern. The 
Gloucester Ferry property is to be secured, and from its 
terminus in Gloucester a line would be built to Atco, on 
the New Jersey Southern. An ordinance granting right 
of way for the Atco & Gloucester City Railroad is now 
before the Gloucester City Council. Among the incor- 
porators of the company are THOs, C, PLATT, of New York, 
8. W. WILLIAMS, Elizabeth, N. J., and G. A. HoBERT, of 
Paterson, N. J. The United States Express Company is 
said to be interested in the scheme. 

Wheeling & Lake Erie.-About 1,000 hands are re- 
ported at work on the extension from Bowerston to 
Martin’s Ferry, Ohio, and it seems certain that both this 
extension and the parallel and rival line, known as the 
South Pennsylvania & Ohio will be completed. Behind 
the latter enterprise is the Cleveland & Canton, which 
with its change to standard gauge will rapidly assume an 
important place among Ohio railwuy systems. 

Pennsylvania.— Engineers in the employ of this com 
pany are reported to be making surveys fora branch line 
near New Brunswick, N. J., leaving the main line near 
Millstone Junction and running via Woodbridge to the 
Arthur Kill. It is conjectured that the branch is intended 
to be a rival to the Raritan River Railroad, now under 
construction.—lIt is stated that the reports of the pre- 
liminary surveys for the extension from Niles to Ravenna, 
O., have been very favorable, and thatit has been deter- 
mined to build the line at an early date. A dispateh 
from Youngstown, O.,to the Cincinnati Enquirer says: 





Frank Hutchison, President of the Pittsburg, Youngs- 
town & Ashtabula Railroad, with other officials of the 
line, were here to-day in consultation with C. H, Andrews 
regarding the building of an extension of the Youngs- 
town & Canfield Railroad. The line will be extended to 
Cantield, and the business men of Salem are raising funds 
to extend the line to that point ten miles giving them a 
short line to Youngstown. 

faterbury & Meriden, — Concerning the branch of 
this Connecticut road which it is proposed to build to 
Wallingford, it is stated that JoHN H, STARIN, President 
of the New York & New Haven Steamboat line, has 
agreed to continue the extension from Wallingford to 
New Haven, if the company builds the extension from 
Meriden to Wallingford. 

Pontiac & Pacific Junction.—An enterprise which 
has already been referred to in these columns is outlined 
as follows in a press dispatch from Ottawa: 


H. J. Beemer, General Manager of the Pontiac & Pacitic 
Junction Railway, who is at present in Paris, has suc- 
ceeded in organizing a company of capitalists there with 
a capital of over_ $8,500,000 to complete the Pontiac & 
Pacific line from Pembroke to Sault Ste. Marie, to lease 
or purchase from the Canadian Pacific Railway the North 
Shore line from Ottawato Quebec, and obtain from the 
Dominion Government running powers over the Inter- 
Colonial Railway to St. John, N. B. The Hon. J, A. 
Chapleau, Secretary of State, is a member of the syndi- 
cate. The Canadian Pacific Railway Company has for 
some time past found the North Shore Road, especially 
that portion from Ottawa to Montreal, a burden, and it 
is learned from the best authority that the company is 
willing to get rid of the whole line from Ottawa to 
Quebec, The object of this new system of lines is to 
move Western grain from Minneapolis and the Canadian 
Northwest to the Canadian winter ports for shipment. 


New York & New England. — Thirty-five hundred 
hands are reported at work on the extersion of the New 
Haven & Derby road from Derby, Ct., to Bethel. From 
the latter point the line is to run to the Hudson river at 
the Narrows, one mile north of Peekskill. The com- 
pany is said to have closed a year trackage contract 
with the company which proposes to bridge the Hudson 
at this point. 

Canadian Pacific,—On the International Railway in 
northern Maine, the tracklayers have reached Grenville. 
—The Guelph Junction railway, a branch line to Camp- 
bellville, Ont., has been turned over to the company by 
the contractors. 

Western Counties.— The projected extension of this 
Nova Scotia railway to aconnection with the Windsor & 
Annapolis at Annapolis, is again under discussion. 

Poughkeepsie, Hartford & New England.—Within 
afew days past there have been some important move- 
ments in relation to the railroad connections with the 
Poughkeepsie Bridge. We have heretofore stated that 
a strong syndicate of capitalists had been formed, with 
headquarters in Philadelphia, and with ample funds in 
hand for the construction of all the necessary roads to 
complete a through line to the south and west on one 
side, and to Hartford and Springfield on the other. The 
control of the Hartford & Connecticut Western Railroad 
has been transferred to this syndicate and the branch 
to Springfield is being got under way as rapidly as possi- 
sible. Conferences have been again held with the repre- 
sentatives of the New York & Massachusetts Railroad 
with a view to the final decision whether a new line shall 
be built to Silvernail’s Bridge or not, and the settlement 
of that question will be made very soon. An additional 
corps of engineers has been placed in the field to complete 
the surveys and get everything in readiness to go ahead 
with the construction, and if that is the conclusion, work 
when it begins, will be pushed very rapidly. 

While things are thus still indefinite on this side of the 


river, on the west side matters have been substantially 
settled and everything is progressing so favorably that 
it is expected to have the cars running by the time winter 
fairly setsin. The question of location has been settled 
by abandoning both the line to Burnside and that to Wal- 
den and Montgomery, and adopting an intermediate one 
to Campbell Hall, where the New York, Ontario and 
Western R. R. crosses the Montgomery & Erie, which is 
a branch of the Erie, so that connection is afforded with 
both these important lines by going there. Besides this, 
the parties interested in the Lehigh & Hudson River 
R. R. have agreed to build a link from Greycourt, where 
that road now terminates, to bs. nage Hall or some point 
near there, which will bring a third great line into the 
combination. 

We regret that the proposition to reach Walden and 
Montgomery could not have been carried out, but the 
advantages offered by this triple connection were so great 
that they overcame all other considerations, The line 
adopted, after leaving Modena, in Ulster county, runs in 
a southerly direction, bearing a little to the west, and 
almost straight to its destination. 

Grading is in Aang es at all available points where it is 
not already done between here and St. Andrews, and 
will be begun on the lower end as soon as the right ot 
way can be secured. There is only one point where the 
amount of work to be done is such as to threaten to delay 
the final completion, and that is in the rock cutting, u 
short distance west of Highland, and a double gang is to 
be put on there at once. The bridge at Centerville is 
being erected, and there is every prospect that track- 
laying can be begun by the first of November, if not be- 
fore.—Poughkeepsie Lagle. 

West Jersey .—Tracklaying is in progress on a five mile 
branch from Sea Isle City, N. J., to Seven Mile Beach, 
The bridge across Townsend Inlet on this line is a pile 
structure, 1,300 ft. in length. The draw is a plate girder 
swinging from one end. The contractor for grading this 
line was A. B. Nelson of New Brunswick, N. J. 

Columbus & Eastern.—The reorganization of this 
Ohio company has been completed and GRANVILLE P. 
HAwEs of New York City has been elected President and 
F. J. PicARD, Vice President. It is proposed to add 
largely to the present equipment of the line. 

New Projects and Surveys. 

Carabasset & Canadian,—We acknowledge the re- 
ceipt of a copy of the report of HENRY A. HANcox, C, E., 
of Hudson, Mass., to the above company, of a reconnois- 
sance survey of northwestern Maine to determine the 
most practicable railroad route to connect the Canadian 
Pacific extension through northern Maine with the rail 
ways lying south, and thus with the harbors of the Maine 
coast. 

Mr. HANCOX made examinations of the Kennebec and 
the Carabasset valleys as possible routes for a railroad 
from North Anson, Me., to the Canadian Pacific, and 
recommends the route via the Carabasset and Dead river 
valleys, as the most favorable one. The line proposed 
would run from North Anson via Kingfield, and Eustis to 
the International boundary, about 60 miles, and thence 
to the Canadian Pacific, 15 miles farther. The cost of 
construction from North Anson to the boundary is 
roughly estimated at $22,000 per mile. WM. ATKINSON, 
North Anson, Me., is interested in the enterprise. 

Bridgeport Junction.—This company has been char- 
tered in Pennsylvania to build a railroad from Beaver 
Creek Bridge, on the Cleveland & Pittsburg Railroad, 
through the town of Bridgewater to a connection with 
the Pittsburg & Lake Erie Railroad, near Bridgewater 
Station, 

Baltimore & Eastern Shore.—About $75,000 of stock 
subscriptions are still wanted to ensure the building of 
this proposed Maryland road. A proposition has been 
made by a firm of contractors to President Jos. B. SETH, 
and the contract will be closed as soon as the remaining 
stock is subscribed for. Surveys have just been made 
by Chief Engineer Jas. M. THorp, of a new location from 
Preston to Salisbury, which will probably be adopted if 
the local aid offered is satisfactory. The general offices 
of the company are at Easton, Md. 

Buffalo & Williamsville.—It is announced that the 
contract for constructing this 10 mile road at Buffalo, N. 
Y., has been let to Pierson, Crocker & McIntyre of New 
York City. A new line is to be surveyed, right of way 
by the original survey having proved too expensive. 

Little Falls, Van Hornesville & Otsego Lake.—A 
company has been formed and has begun surveys for a 
railroad from Little Falls, N, Y., to Cooperstown, 17 miles: 


SOUTHERN 
Existing Roads. 

Atlantic & Danville.—The company has asked the 
city of Danville, Va., to extend the limit of time for the 
completion of the road to that city, on which the sub- 
scription of $150,000 was conditioned, from May to October. 
Fifty thousand dollars additional is asked on condition 
that the company enters Danville by a route south of 
the Dan river.—Gkro. S. Bruce has resigned the Chief 
Engineership, and F. L. PrTMAn has been appointed to the 
position with V. O. CASSELL as Assistant. 

Tennessee & Coosa,—A. K. Rison, a banker of Hunts- 
ville, Ala., has been appointed Receiver of this Alabama 
road, 

Midway & Georgetown.—Rains have delayed the com- 
pletion of this Kentucky road, but it is now expected to 
have trains running by Oct. 10. Tracklaying began at 
Georgetown on Sept. 18. 

Georgia Pacific.—Work on the extension across the 
State of Mississippi was largely suspended last week on 
account of the heavy rains. The Yazoo, Tombigbee, and 
Sunflower rivers were higher than for many years. 
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Louisville, St. Louis & Texras.—It is announced that 
this Kentucky line will be opened for traffic as far as com- 
pleted on Oct. 9. 

Knoxville Southern.—Bergen & McFarland have com- 
pleted 12 miles of grading on this new line south from 
Knoxville, Tenn. 

Carolina, Cumberland Gap & Chicago,—The party 
making the survey across the Blue Ridge Mountains from 
Edgefield 8. C., to Asheville, N. C., have passed the sum- 
mit and expect to reach Asheville by Oct. 1. The divi- 
sion between Edgefield and Aiken is expected to be for- 
mally opened for traffic on October 1. 

Louisville & Nashville.—The Trussville branch of 
the Birmingham Mineral Railway, running from Birm- 
ingham to Trussville has been opened for traffic. On 
the Huntsville extension, grading is completed to Cha- 
ultepec, 40 miles north of Birmingham. 

Richmond & Danville.—It is stated that this com- 
pany contemplates an extension from near Alexandria, 
Va., to Washington D.C, Surveys for the line have not 
yet been made.—~ Harper Bruce & Co. of Suffolk, Va.- 
have the contract for building the Chowan & Southern 
railroad from Drivers, Va., to Tunis, N. C., 36 miles, and 
from the Roanoke River to Tarboro, N. C., 27 miles; Ross 
& Sanford of Baltimore, Md., have the contract for the 
bridging and trestling. 

Nashville, Chattanooga & St. Louis.—At the stock- 
holders’ meeting held at Nashville, Sept. 12, President 
J. W. THomAS submitted his annual report, in which 
it was shown that from 20 miles of main stem and 330 
miles of branches, the gross earnings were $3,(91,653.49 . 
operating expenses, $1,770,248.75 ; leaving net, $1,321 ,404.74, 
There has been paid: For interest and taxes, $760,854.15; 
for improvements, $145,015.22; for dividends, $266,741.35; 
total, $1,172,590.72; surplus, $148,814.02. The total mort- 
wage debt is $12,307,000, an increase of $3,107,000. This 
increase is explained by the cost of building and equip- 
ping new road. 

The cost of operating the road was 57.25 per cent. of the 
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yross earnings, leaving a net of 42.75 per cent. 
New Projects and Surveys. 

Dayton & Faunsdale.—President R. W. Price in- 
forms us that the contract for grading this Alabama road 
was not closed on Sept. 13, the date advertised. 

Winnsboro & Fish Dam,—A charter will be asked at 
the next session of the North Carolina Legislature for a 
company by the above name, T. D. FEASTER and others 
of Winnsboro are interested. 

Atlantic, Atlanta & Great Western. — President 
Gero. P. Fry has given instructions to double the force of 
engineers and begin work on the locating surveys be- 
tween Atlanta and Eatonton, Ga. The preliminary sur- 
vey from Eatonton to Savannah is also to be pushed 
ahead. 

Alabama Midland.—A party under J. W. Persons 
is making the final location of this line from Bainbridge 
Ga., to Montgomery, Ala., ArTHUR Pov is Chief Engi- 
neer and W. F. Josern of Montgomery is Secretary. 

Huntington & Guyandotte River.—Right of way is 
being obtained for this proposed West Virginia road, by 
Gro. F. MILLerR of Huntington and others. 

Fairmount Valley.—This company has been chartered 
in Georgia to build a railroad from Cartersville to Coos- 
uwattee. 

Henderson Straight Line.—This company was organ- 
zed at Henderson Ky. Sept. 12, with L. K. SNEED, Pres- 
ident ; Jonn H. BARRETT; Jr., Vice President ; and STAR- 
LING MARSHALL, Secretary and Treasurer. The road is 
to run from Henderson to Bowling Green and it is pro- 
posed to extend it ultimately to Chattanooga. 

Paducah & Hickman,.—Hon. C. L. RANDLE, of Hick- 
man has been elected President of this Kentucky Com 
pany. 

Big Creek Gap Coal & Iron Co.—The manufacturers 
Record says; 

This company has made surveys for a railroad from 
Big Creek Gap, Tenn., to Jellico, and will make surveys 
for roads from Big Creek Gap to Careyvillé, 8 miles, and 


from Big Creek Gap to Cumberland Gap, 32 miles. The 
road to Careyville will probably be built soon. 


Jackson & Indian Springs.—P. J. Dempsey and 
others of Jackson, Ga., are obtaining right of way for 
this road. Surveys are to be made soon. 

St Johns, Lake Weir & Gulf.—The President of this 
Florida company is W. H. WREN of Lynchburg, Va. Wm. 
E. StroNG, Belleview, Marion Co., Fla., is Chief Engineer- 


- THE NORTHWEST. 


Existing Roads. 

Wabash, St. Lowis & Pacific.—The movement by the 
first mortgage bondholders to force the retirement of 
Gen. McNvuLta from the Receivership, is eXciting much 
attention, The cause of dissatisfaction is said to be the 
failure to provide for the payment of another overdue 
coupon out of this year's earnings. 

Manitoba & Northwestern.—The end of track on this 
Manitoba road is now at Saltcoats, N. W. T., 206 miles 
from Portage la Prairie. A report has been published 
that the Northern Pacific is trying to lease this line, and 
if it fails will build a road to parallel it. 

Winona & Southwestern.—Chief Engineer D. M. 
WHEELER has submitted a report recommending the 
adoption as the permanent location of the line surveyed 


ENGINEERING NEWS 


from Winona to Fremont up the north Rollingstone 
valley, a distance of 37.8 miles. The route entering 
Winona along the south shore of the lake was recom- 
mended as $69,000 cheaper than the one ria the north 
shure. 

Toledo, Peoria & Western.—-The annual report of this 
company shows gross earnings, $948,524; operating ex- 
penses, taxes and general expenses, $749,440; net income, 
$190,084. This would have left a surplus of $19,084, after 
payment of the annual interest on the issue of $4,500,000 
first mortgage 4 per cent. bonds, had it not been for the 
accident at Chatsworth, Aug. 10, 1887. In order to pay 
the claims arising from this disaster, it was deemed best to 
use for that purpose all the available resources, and as a 
consequence the interest on the first mortgage bonds, due 
Jan. land July 1, 1888, was left unpaid. It amounted to 
$180,000, and has now been liquidated by the Farmers’ 
Loan and Trust Company. After paying $233,618 in every 
class of claim arising from the accident, the company’s 
indebtedness at present, beyond its issue of $4,500,000 first 
mortgage bonds, is $304,196. 

St, Louis & Chicago.—This Illinois company has filed 
a charter for its proposed extension from Litchfield to 
East St. Louis. The incorporators are L. 8. GRAVES, A. J. 
MOORSHEAD, W. T. Wrrmer, W. ©. BROWNING and L. L. 
CHAPMAN, all of Springfield, Ill. 

Northern Pacific.—Press dispatches from Winnipeg 
the past week have reported that the recent contract of 
the company with the Manitoba Government for the op- 
eration of a system in that province was likely to be 
declared void on account of a prior contract made by the 
Norquay Administration with a corporation known as 
the Manitoba Central, of which Dr. McArRTHUR, of Win- 
nipeg, was trustee. It was also stated that the St. Paul, 
Minneapolis & Manitoba was behind the movement to 
annul the Northern Pacific’s contract. Solicitor Mc- 
NavuGnart, of the Northern Pacific, in an interview in the 
St. Paul Pioneer-Press states that the agreement with 
the Manitoba Central was formally cancelled by the 
Norquay Government before its retirement, and that it 
can have no effect upon the present contract with the 
Northern Pacific. The contract is to be ratified by the 
company’s directors at the annual meeting, and will then 
be formally proclamed by the Lieutenant Governor of 
Manitoba. 

Chicago, Milwaukee, & St. Paul.—The most impor- 
tant event in financial circles for some time was the ac- 
tion of the Board of Directors of this company at their 
meeting in New York, in voting to pass altogether the 
usual 5 per cent. dividend on the company’s $40,000,000 of 
common stock and to reduce the dividend on the $21,000,- 
000 of preferred stock from 7 to5 per cent. In justifi- 
cation of this action the Board of Directors gave out 
the official figures of the company’s earnings for the 
first six months of this year, compared with the same 
period of last year : 











1888, 1887. 
Gross earnings. . $10,554,089 $11,113,471 
Operating expenses. 8,678,164 7530 541 
Pee i iis 685s 5 Se ck $1,875,925 $3,662,930 


This statement shows a’ decrease in gross earnings of 
$639,382 for the half year, along with an increase in oper- 
ating expenses of $1,147,622, making a total decrease in 
net earnings of $1,787,005, equal to a loss of 50 per cent. 
And this showing is made in conjunction with the fact 
that the Company is now operating over 400 miles more 
road than it did a year ago. 

The passing of the dividend on the common stock has 
been generally expected, for it was well known that 
a dividend had not been earned and that Mr. ARMOUR 
and others prominent in the management were not in 
favor of borrowing money or watering stock to pay div- 
idends. The reduction inthe dividend on the preferred 
stoek, however, was a surprise and a most unwelcome 
one to most of its holders. 


New Projects and Surveys. 


Eau Claire, Mississippi & Southwestern.—A charter 
has been filed in Wisconsin forthe Soo Railway Construc- 
tion Company, which proposes to undertake the building 
of this road,in which N.C. Foster, of Fairchild, Wis., 
and Jas. C. MCINTYRE of Eau Claire are interested. 

St. Paul, Kansas City & Des Moines.—A survey is 
being made for this proposed road from Waseca to St, 
Paul by a party under charge of F. P. Woopsury. 

Duluth, St, Cloud, Mankato & Southern.—M, D. 
EvVARTS of Minneapolis begun surveys Sept. 17 on this 
line between Lyle and St. Cloud, Minn. 

Yankton & Sioux Falls.—The St. Paul Pioneer Press 
publishes the following dispatch from Yankton, Dak.: 


“Yankton business men held a meeting on Sept. 10, to 
hear a proposition of George B. Jones,of the firm of 
Jones Bros., railroad grade contractors of Sioux Falls, 
relative to the construction and operation of a railroad 
between Yankton and Sioux Falls. Mr. Jones says he will 
bind himself to grade, equip and operate such road be- 
fore Aug. 15, 1889, provided Yankton gives him $1,000,000 
and rightof way. Mr. Jones is supposed to represent 
Shepard, Winston & Co. of St. Pau! in the matter and the 
proposition will be accepted.” 


One million dollars and right of way seems a pretty 
heavy subsidy for a city the size of Yankton to raise fora 
railroad, Perhaps Mr. Jones could be induced to take off 
one or two ciphers from his demand. 





THE SOUTHWEST. 
Existing Roads. 

Kansas City, Springsield & Guls.-A trip by Gen- 
eral Manager NETTLETON over the Kansas City & Pacific 
has given rise to the report that the consolidation of that 
line with this system is in contemplation. 

Kansas City, Wyandotte & Northwestern.—The 
Joliet Steel Co. have the contract for the rails for the Li 
mile extension to the Nebraska State line. The extension 
is located and under contract. 

Union Pacific.-Work is making good progress on the 
extension from Lincoln, Kan., northwest. The track- 
layers expect to reach Colby Thomas county, in 60 days. 
The extension is to join the main line at River Bend, Col- 

Louisville, New Orleans & Texas. The Bayou Sara 
railroad in Louisiana, purchased by this company some 
time ago, is to be extended to connect with the main lint 
at some point between Wilson and Baton Rouge.— 
Messrs. HILLHOUSE, ENSPELDT and GrirrirHh of the en- 
gineering staff of this road, are making surveys for the 
incline, transfer and terminals on the west bank of the 
Mississippi river at Helena, Ark. 

Missouri Pacifie—In an interview with a reporter 
of the St. Louis Globe Democrat, General Manager CLARK 
stated that the plans and specifications for the new uniou 
depot at St. Louis were under consideration, and as soon 
as they were decided upon, the work would begin and be 
pushed as rapidly as possible. 


New Projects and Surveys- 
Dallas, Archer & Pacific.—Surveys are reported in 
progress on this Texas road. 


ROCKY MOUNTAIN & PACIFIC. 
Existing Roads. 

Oregon Pacijic.— About 1,000 men are now at work on 
the road, and the construction is being rapidly pushed all 
along the line. About four miles of track have been laid. 
Workmen have commenced on the bridge across the 
north fork of the Santiam river. Chief Engineer EcKLE 
SON and a party of engineers are in camp near the sum- 
mit, working on the final location, cross sectioning, etc. 

Oregon & Washington Territory._The company is 
running a survey from Covello, near Pomeroy, north- 
ward via Vernon toward Lewiston. It is supposed that 
the line will be extended to Lewiston. The Walla Walla 
City Council has passed the ordinance granting the com- 
pany an entrance to the city over their located lines. 
Grading is nearly finished to Walla Walla from Eureka 
Flat, and tracklaying is to be pushed. 


Northern Pacific—At the annual stockholders’ meet- 
ing, held in New York City Sept. 20, the changes hereto- 
fore announced were effected, THos. F. OAKES succeed- 
ing Ropert HARRIS as President. The President's 
report showed an increase of gross earnings for the year 
ending June 30, over the previous year, of $3,056,879. The 
increase in the net earnings for the same time was 
$963,015. 


New Projects and Surveys. 

International Company of Mewvico.—A press dis- 
patch from the City of Mexico, Sept. 15 says: 

Edgar T. Welles, E. 8. Dunham, C. H. Arnold, William 
Hammersley and Captain Buchanan Scott, respectively 
President, Second Vice President, Treasurer, Attorney 
and Secretary of the Mexican International Company, 
better known as the “Luis Huller Concession”, have 
arrived here. They claim that work will be pushed on the 
road, as money is not lacking. 

Denver Park.—Chartered at Denver, Col., to builda 
suburban motor railroad three miles in length. J. W. 
STRAYER is President; A. W. CHAMBERLAIN, Vice Presi- 
dent; E. W. Merritt, Secretary; and J. B. SHEPARD, 
Treasurer. 

Puget Sound, Skagit & Eastern.Chartered at 
Seattle, W. T., by Joun CAMPBELL, H. W. WHEELER, J. 
M. Moore and others, with a capital stock of $300,000, to 
build a railroad from Burrow bay, Skagit county to 
Camp Spokane, on the Columbia river. 

Tacoma, Olympia & Chehalis Valley,— This com- 
pany has been incorporated in Washington Territory to 
build a railroad from Gray’s Harbor up the Chehalis and 
Hannaford valleys and across the mountains to Yakima. 
CHARLEMAGNE TOWER is said to be back of the enterprise. 


Sierra Mojada.—A press dispatch from Laredo, Tex., 
says: Samuel Loderer, Vice-President of the St. Louis 
and Zacatas Smelting Refining Company, left yesterday 
for London to complete arrangements for the construc- 
tion of the Sierra Mojada railroad. The line will run 
from the coal fields of Sanfelipe, in the State of Coahuila, 
to the Sierra Mojada mines, thence to a connection with 
the Mexican Central at Jiminez, in the State of Coahuila. 
It will be nearly 400 miles in length, connecting the Mexi- 
can National, Mexican International and Mexican Cen- 
tral by an east and west line, passing through the 
Coahuila coal fields, Lagutta cotton, and the Tasos 
Sierra Mojada mining district. The present ore output 
from the Sierra Mojada mines is over 60,000 tons per year, 
which gan be trebled with railroad facilities. 


Proposais Open. 

Bridge.—Iron bridge, 40 ft.span. Tae Country CLERK, 
Jersey City, Hudson Co., N. J. 

Water-Bonds.—Water-bonds for $150,000; bearing 4 
per cent. interest The principal is payable in a series of 
$2,000 each year for 10 years from 1898 to 1907, in $3,000 
each year for 10 years from 1998 to 1917, and $100,000 Oct. 
1,1918, THe BOARD oF WATER COMMISSIONERS, Sing Sing, 
N.Y. September 2%. 
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Street Work.—Grading and paving ; also curbing with 
limestone or Grafton sandstone curb, said curb to be 21 
ins. wide and dressed, 12 ins. on the outside, 4 ins. on the 
inside and 5-in. face; jointed not less than 12 ins. deep. 
Samples to be furnished. Tae Crry CLERK, Parkersburg, 
W. Va. September 27. 

Street Lighting.—For lighting the streets, lanes, and 
squares, by gas or electricity for 1 year from Oct. 31. 
Full particulars may be obtained of number of lamps 
and candle power required. CHARLES J. CHAPMAN, 
Chairman of Committee on Street Lamps, Portland, Me. 
September 2, ; 

Street Work and Sewers.— Excavating, filling, form- 


‘ ing, curbing, flagging, dimension granite block paving 


‘and Telford-Macadam paving; also vitrified stoneware 
pipe sewers. THos. J. LANAHAN, Clerk, Board of Con- 
tract and Apportionment, Albany, N. Y. October 1. 

Public Buildings.—At Augusta, Me., and St. Joseph, 
Mo.; interior finish, plumbing, gas-fitting, etc. WiLL A. 
FreEReEtT, Supervising Architect, Treasury Department, 
Washington, D.C. 

Levee.—Improving and strengthening Sny Island levee 
where it crosses Snicarte slough and other sloughs, and 
repairing washouts. Capt. E. H. Rurrner, U. 8. En- 
gineer Office, Quincy, Ill. October 3. 

New Croton Aqueduct.—Building an iron-lined mas- 
onry aqueduct near Shaft No. 30, on Section 14. JAMES 
©. Duane, President, Aqueduct Commissioners, 28) 
Broadway, New York City. October 3. 

W ater-Works.—Complete system; about 10 miles of 
pipe and 75 to 100 hydrants. Two propositions, both for 
franchise ; Ist, to build, own and operate the works, stat- 
ing price per bydrant for fire purposes and to consumers ; 
2nd, to build and operate the works as per specifications 
with franchise, with agreement to turn them over to the 
city when required. E. J. Krrpy, Chairman of Water 
Committee, Marshall, Mich. October 5. 

Street Work.—Belgian block paving. THE CITy 
COMPTROLLER, New Orleans, La. October 8, 

Sewers.—Lateral sewers in District No. 2 of the general 
sewerage plan of the village of Avondale, in accordance 
with plans and specifications on file in the office of the 
Board of Commissioners of Sewers. W. ELLWOOD WYNNE, 
Corporation Clerk of Avondale, Sinton Building, Cincin- 
nati, O. October &. 

Sewers.—In Sewer District No. 1, according to plans 
and specifications in the office of the City Engiueer. 
Brick sewers; 12,515 ft. of 36-in., 757 ft. of 34-in., 1,148 ft. 
of 30 in., and 4,140 ft. of 26-in.; pipe sewers, 192,083 ft. of 
8-in., 2,416 ft. of 12-in., 10,450 ft. of 15-in., 30,700 ft. of 18 in., 
34,160 ft. of 20-in; 19 storm water inlets, 1,165 manholes, 
279 tanks, 1,627 observation holes, 1 outlet, 1 flushing 
pumping plant. Frep, SCHATTNER, City Clerk, Wichita, 
Kan. October 8. 

Public Buildings.—Basement area walls, first floor 
beams, ete., of U.S. court house and post office. WILL 
A, Freret, Supervising Architect, Treasury Department, 
Washington, D. C. October 9. 

Bridge.—Iron bridge over Mill creek, 80 ft. span. J. 
P. FRREMAN, Dalton, Ga. October 9. 

Dredging.—Improving Buffalo bayou, Texas, by dredg- 
ing and removing logs. Amount available, $22,000. Major 
oO. H. Ernst, U.S. Engineer Office, Galveston, Tex. Oc- 
tober 10. 

Shore Protection.—Protecting the southerly shore of 
Aransas Pass, Texas, from erosion, by covering it with a 
layer of stone; about 18,000 cu. yds. Major O. H. Ernst, 
U. 8. Engineer Office, Galveston, Tex. October 10. 

Dredging and Breakwater.— Dredging Calumet river, 
lilinois, between its mouth and 108th Street; Chicago 
Harbor, lil.; extension of exterior breakwater ; Calumet 
Harbor, Ill., extension of south pier; Dredging Calumet 
river. Capt. W. L. MARSHALL, U. 8. Engineer Office, 
Chicago, Il. October 10. 

River Improvement.—Improving Rouge river, Michi- 
wan, Col. O. M. Por, U. 8. Engineer Office, Detroit, Mich. 
October 11, 

Bridge.— Across Navarro river. THe County SUPER- 
visors, Mendocino, Cal. October 14. 

River Improvement,—Removing solid rock and 
boulders from the channel of the Detroit river at Lime- 
kiln crossing. Col. O. M. Por, U. 8. Engineer Office, 
Detroit, Mich. October 15. 


Contracting. 


Water Works.— Milan, O. Proposals for constructing 
water-works will be received by the Water Works Trus- 
tees, Sept. 26. The work called for is as follows: One 
infiltration or supply basin, one building and chimney, 
one storage tank and tower, one pumping engine with 
capacity to pump 1,000,000 galls. of water per 24 hours- 
bids will be received for non-compound, non-condensing, 
compound non-condensing, and compound condensing 
machinery. The Trustees reserving the right to accept 
either, after receiving bids forsame. One boiler requisite 
for the propulsion of said machinery, including engine 
foundation, boiler setting, together with all pipes and 
fixtures complete. Also the following pipe: 900 ft.. 29 
tons, of 10-in. pipe ; 2,320 ft., 58 tons, of 8-in.; 1,560 ft., 27 
tons, of 6-in. ; 720 ft,; 8 tons, of 4-in.; 6,500 Ibs. of special 
castings. Laying pipe and special castings. Also 13 fire 


6-in., one 4-in. Drawings and specifications on file. J. D. 
Cook, of Toledo, O., is Consulting Engineer. 

Water-W orks.— Monmouth, Ill.—The following pro- 
posals have been received: Rockford Construction Co.* 
of Rockford, ILL, for tower, reservoir and distribution 
$22,632.50; Geo. C. Morgan, of Chicago, Il., distribution, 
$12,083.50; National Tube Works, reservoir and distribu- 
tion, $14,500. The contract was awarded to the Rockford 
Construction Co. Other contracts will be let Oct. 10. The 
supply will be from artesian wells. Lowetnu & CurRTIs,of 
St. Paul, Minn., are the engineers. 

The Clayton Air Compressor Works, of New York: 
have issued a new catalogue, descriptive of the several 
styles of duplex and single compressors, operated by 
steam, gearing or belt, for working rock drills, coal cut- 
ters, pumps, etc., transmitting natural gas, atomizing 
crude petroleum, supplying air to divers, etc.; there are 
also illustrations, descriptions and price lists of rock 
drills, air receivers, blasting apparatus, engines, boilers, 
ete., and a pneumatic locomotive, built by the Baldwin 
Works,for use in mines. There is a table of loss of pressure 
due to friction, in transferring air through pipes, and a 
table of capacity lost by air compressors working at dif- 
ferent heights above thesea level. There are 15 pages of 
testimonials and references and 17 of advertisements. 
The catalogue is well gotten up and well printed and con- 
tains much information that is interesting as well as use- 
ful. 

Sewers.—Gro. E. Evans, City Engineer, of Lowell, 
Mass., has awarded the following contracts: 

Powell St., sewer; 340 ft. 25x37 ins., 245 ft. 20x30 ins. 
(one course of brick), 3 manholes, and connection with 
4 ft. sewer, to James Slavin for $2,200 and $4 per cu. yd- 
for ledge excavation. Average excavation, 15.8 ft.’ 
material, sand and gravel. 

Gorham St. sewer ; three sections; Section No. 1. 608 ft. 
50x75 ins.(two courses of brick),2 manholes and connection 
with7 ft. sewer, to T. R. Garity & Co., for $17,268 includ- 
ing 1,067 cu. yds. of ledge excavation at $4 per cu. yd. 
Average excavation, 28.7 ft.; material, gravel and ledge 
The contractor proposes to tunnel this section. 

Section No. 2. 200 ft. 50x75 ins. 316 ft, 45x6714 ins. (two 
courses of brick) and 2 manholes,to Wm. H. Ward for 
$14,789, including 33 cu. yds. of ledge excavation at $2 per 
cu. yd. Average excavation, 19 ft.; material, sand, 
gravel and ledge, with considerable water. 

Section No. 3. 606 ft. 22x33 ins., 230 ft. 27x40% ins., (one 
course of brick), and 4 manholes, to James Slavin for 
$3,300 and $3 per cu. yd. for ledge excavation. Average 
excavation 17.2 ft.; material, sand. 

Sherman and Hanks Sts. sewer. 330 ft. 1644x25 ins., 43 ft., 
18x27 ins., 459 ft. 20x30 ins. (one course of brick), and 6 
manholes, to James Slavin for $4,300 and $4 percu. yd. 
for ledge excavation. Average excavation, 13.4 ft.; ma- 
terial, wet clayey gravel. 

Dredging.—At Albany, N. Y., Superintendent of Pub- 
lic Works SHANAHAN has awarded the contract for 
dredging 7,000 cu. yds. frum the Hudson river at the Nine 
Mile tree, tg P. W. Myers, at 16 cts. per cu. yd.; and for 
dredging 23,000 cu. yds. at the Overslaugh, to E. M. Payn, 
at 1734 cts. per cu. yd. P. W. Myers bid 175 cts. for the 
latter work and E. M. Payn bid 16% cts. for the former 
work. 


Building.—The contract for the Western Pennsylvania 
Exposition Building at Pittsburg, Pa., has been awarded 
to Murphy & Hamilton, of Pittsburg, at $223,000. The 
architect is JOSEPH STILLBURG, of Pittsburg. 


Jersey City, N. J.—The Board of Public Works has ap- 
pointed Commissioners GANNON, TUMULTY and WATT, a 
committee to investigate the new sources of water sup- 
ply offered the city, together with the bonds of the 
bidders, and the several bids for filtering the water 
supply. Another public meeting will be held for discus- 
sion on the water question. 


New Croton Aqueduct.—The Aqueduct Commission- 
ers have rejected Rogers, Shanley & Co.’s bid, the only 
one received, for the construction of the iron-lined ma- 
sSonry aqueduct at Shaft 30, because it was excessive, and 
have ordered the engineer to advertise for new bids 
The bid was for $63,950, and exceeded the estimates of the 
engineering department by $8,390. Caldwell, Wilcox & 
Co. were awarded the contract for furnishing 15 48-1n. 
stop-cock valves at $1,200 each, theirs being the lowest 
bid. 


City Work.—Jersey City, N. J.-The following are 
the prices of bids for street and sewer work recently re- 
ceived by the Board of Public Works: earth excavation, 
5 cts. to40 cts. per cu. yd.; rock excavation, 1 ct. to $5 per 
cu: yd.; earth filling, 1 ct. to 25 cts. per cu. yd.; beach 
sand or gravel filling, $1 to $1.90 per cu. yd.; paving, $1.39 
to $1.80; new curb, 40 cts. to 65 cts. per lin. ft.; new bridge 
stone, 40 cts. to 80 cts. persq. ft.; new flagging, 15 to 22 cts. 
per sq. ft.; repaving, 10 to 20 cts. per sq. yd.; curbstone 
reset, 4 cts. to 9 cts. per lin. ft.; bridge stone reset, 1 ct. to 
6 cts. per sq. ft.; flagging relaid, 2 cts. to 4 cts. per sq. ft.; 
new receiving basins, $60 to $8 each; receiving basins 
reset, $1 to $5 each; manhole heads bought to grade, $1 
to $2 each; 24-in. brick sewer, $2,50 to $3.75 per lin. ft.; 
concrete, 50 cts. to $2 per cu. yd.; sheet piling left in work, 
$20 per 1,000 ft. B. M.; 54-in. brick sewer, $5.20 to $6 per 


hydrants, 5 ins. diameter: one 10-in. valve, one 8-in., three 4, ft.; piles, 15 to 20 cts. per lin. ft.; hemlock stringers and 


flooring, $15 to $25 per 1,000 ft. B. M.; iron bolts, 4 ets. 1. 
10 cts. per lb.; masonry, $3.35 to $4 per cu. yd. 

City Work.—Syracuse, N. ¥.—Contracts have bee; 
awarded as follows: Cobblestone paving for gutters 
James McLaughlin, 800 cu. yds. of excavation at 10 ct. 
per cu. yd.; 40,000 sq. ft. cobblestone paving laid, inclu- 
ding sand, at 5 cts. per sq. ft.; total, $2,080. Brick sewer 
24 ins. diameter, Patrick Ready, $5,307.50. Broken stone, 
E. J. Clark, 45, 50, 65 and 75 cts. per ton in different wards 
Thomas Conley, 63 cts.; J. P. Hebbard, 68 ets. ; John Cor 
ley, 38 and 47 cts. 


Bridge Shops.--The Chicago, Milwaukee & St. Paul Ky 
Co. will locate its new bridge shops at Watertown, Wis. 

The Pacific Pile Mfg. Co., of Oakland, Cal., has bee) 
incorporated by R. B. MARKLE and others. Capital stock 
$1,000,000, 

The Hoyt Frog & Crossing Co., of Chicago, Ill., has 
been incorporated by FREDERICK Hoyt, W. E. Wox+r. 
FRANK L. TAYLOR, and others. Capital stock, $1,000,000). 


Gas Holder.—The Shickle, Harrison & Howard [roy 
Co., of St. Louis, Mo., is erecting a large holder for th: 
Laclede Gas Light Co., of that city. 


Paving.—-At Easton, Md.. the Street Commissioners 
have decided to pave the principal business streets with 
Belgian blocks, instead of oystershells, as heretofor: 
The work will be begun on Dover St. 


Asphalt Works.— ROBERT P. UPHAM, Secretary of th: 
Asphalt Brick Manufacturing Association, of New York. 
has been in Birmingham, Ala., with a view to establishing 
works for manufacturing asphalt paving blocks. 

Pile Preserving.—At Key West, Fla., a company has 
been organized by M. PHILLIPS and others to establish 
works for manufacturing a composition for preserving 
piles and timber. 

Bituminous Paving.—The Bituminous Kock Paving 
Co., of Portland, Ore., has jaid its paving for a distanc« 
of one block as a sample of its work and to show the ad- 
vantages of the system. 

Sea Wall.—At San Francisco, Cal., Chief Enginee: 
MANSON, of the Board of Harbor Commissioners, is pre 
paring plans for a sea wall section 450 ft. in length, ex- 
tending south from the foot of Market St. The oute: 
part of the wall is to be built of concrete. 

Road.--The River View Turnpike Co., of Baltimore. 
Md., will build a turnpike road from the eastern city lim- 
its to Back river. 

Canal.— Kennard Scott, of Chicago, Ill., has been 
awarded the contract for digging the Wind Lake cana! 
in Wisconsin, at 7 cts. per ft. 

Bids Rejected.—At Newark, N. J., all the contracts 
mentioned on page 216 have been cancelled, and the work 
will be readvertised. 

Coal Trestle.—The Central Dock & Terminal Co., ot 
Buffalo N. Y., will locate in the Erie Basin, a coal tres- 
tle with a pocket capacity of 6,000 gross tons. The com- 
pany has a capital stock of $500,000. President Gero. J. 
MAGEE, of Watkins, N. Y.; Secretary, FRANK H.SNELL., 
of Buffalo, N. Y. 

Pipe Laying.—At Jersey City, N. J., the Board ot 
Public Works has received the following bids: P. J. Con- 
don, laying 24-in cast-iron pipe, $1.38 per ft.; rock exca- 
vation, $1 percu. yd. B. J. Waters, $1.40 for pipe laying 
$1 for excavation. The contract has been awarded to P 
J. Condon. 

Lachine Canal.—Five bids have been received for the 
construction of a retaining well at Cote St. Paul lock, 
Lachine canal, and the contract has been awarded to Alex. 
Delorimier at $4.50 per cu. yd. of dry wall masonry. E. H. 
PARENT, of Montreal, is the Superintending Engineer. 

Railway Supplies.—T. G. Lester, Secretary of the 
Lexington Terminal Ry. Co., Lexington, Ga., is in the 
tield for steel rails and a locomotive.—— Flowers & Peagler. 
of Greenville, Ala., want rolling stock and iron or stee! 
rails for a logging railway 6 miles long. 


Bridge.—The following proposals for an iron bridge 
across the Trinity river, in Dallas Co., have been received 
by W. M. C. Hiri, County Clerk, Dallas, Tex.: King 
Iron Bridge & Mfg. Co., Cleveland, O., 200 ft. span, 45 ft. 
piers and 600 ft. trestle approach, $14,145; 180 ft. span, 
35 ft. piers and 200 ft. trestle approach, $11,000; Penn 
Bridze Co., Beaver Falls, Pa., 200 ft. span, 45 ft. piers and 
200 ft. trestle approach, $14,300 ; 180 ft. span, 45 ft. piers 
and 200 ft. trestle approach, $12,600; Wrought Iron Bridge 
Co., Canton, O., 200 ft. span, $12,100; Kansas City Bridge 
& Iron Co., Kansas City, Mo., 200 ft. span, 160 ft. of ap- 
proach, $11,260; Missouri Valley Bridge & Iron Works, 
Leavenworth, Kan., 180 ft. span, 45 ft. piers and 600 ft. of 
trestle approach, $11,615; Milwaukee Bridge & Iron 
Works, Milwaukee, Wis., 200 ft. span, 35 ft. piers and 
200 ft. trestle approach, $12,350. The contract was 
awarded to the Missouri Valley Bridge & Iron Works at 
$11,615. 

The ‘‘Cook’’ System of Deep Wells.—The Cook Well 
Co., of St. Louis, Mo., whose catalogue was noted last 
week (p, 216), writes us as follows: 


“We inclose _ clippings from our catalogue in testi- 
mony that we have successfully Bg win the Cook's 
system of deep wells in the Artes*%n Water Co., Memphis, 

enn., and the system is now in successful operation in 
that city. Several well companys are claiming in various 

nes the credit for supplying the Memphis Artesian 
Water Co. with water, but such claims are entirely false 
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anda t injustice to us. We hereby notify you that 
the publication of any such claims will be a serious detri- 
ment to our business and we warn yousguin publishing 
the same, as we will hold you responsible. We give you 
our authority for asserting our claim in these clippings 
and we have the original letters to verify them. We wish 
it distinctly understood that our system is used in each 
and every well now in operation by the Memphis Artesian 
Water Co. We have just sold pumps for the water-works 
at Tecumseh, Edgar, Orleans, Pawnee City and Central 
City, Neb. Wishing your paper —— success 
t it justly merits, we are, ours truly, 
ns ay THE Cook WELL Co. 
705 Market St., St. Louis. A. F. Cook, Mnyr. 


We give below the clipping referring to Memphis: 
Oftice of ARTESIAN WATER Co., Memphis, Tenn. 


The Cook Well Co., 705 Market Street, St. Louis. 

GENTLEMEN—We are now obtaining first-class results 
in the use of the Cook -ystem of Deep Wells for City 
supply of Artesian Water. . 

We have operated eight 8-inch wells since about 
May 15th, wit results eminently satisfactory, as we 
supply daily about one-third of the City of Memphis 
from these wells, and as soon as more wells can be con- 
nected we shall supply the entire city. , 

The Cook Patent Brass Strainer, in my judgment, is 
unquestionably the ver. best in use, especially when fine 
sand is encountered. This strainer is usually made while 
the wells are being sunk and is constructed to suit the 
kind of strata found where wells are being sunk. One 
can surely make no mistake in adopting the Cook strainer 
in all cases where fine sand is found, as in fact the 
strainer in a deep well is the collar of the harness that 
pulls the load. In short, the entire success of a well 
must depend upon the strainer, which is the source of 
the fountainhead of the entire system of work in deep 
well construction. 

We shall at all times take pleasure in showing inter- 
ested parties our new water-works plant now in success- 
ful operation. 

Wishing you a large measure of success and your pat- 
rons a plentiful supply of as good water as we have, I 


am gentlemen, Yours very truly, 


T. J. LATHAM, Prest. 

Electric Street Railways.—The West End Street Rail- 
way Co., of Boston Mass., has been for some time past in- 
vestigating with great care the different methods of street 
car propuslion, including the cable and various electrical 
systems, with a view of introducing upon its lines in 
Boston and vicinity the most approved and economical 
method. In the course of these investigations the com- 
pany’s representatives have visited the different cities 
throughout the United States where the various systems 
are in operation. During the past summer the attention 
of the company was drawn in the course of the investiga- 
tions to the Thomson-Houston electric street railway sys- 
tem,as employed by the Lynn & Boston road on its 
very successful beach road at Revere, and at other points 
where this system is in use. As the result of the investiga- 
tions and negotations with the Thomson-Houston Co., on 
September 14, Mr. WHITNEY, President of the West End 
Street Ry. Co., closed a contract with the Thomson 
Houston Electric Co., of Boston, for the equipment of a 
portion of the West End road with their electric motors. 
The Thomson-Houston Co. will begin at once the con- 
struction of a line from Harvard Sq., Cambridge, to Ar- 
lington, to be operated by the “overhead system”, so 
called. Cars are to be in operation within 60 days, and as 
soon after the completion of this section is possible, work 
will be begun on a line to enter Boston to Bowdoin Sq. 

The Thomson-Houston Co. has at present 19 roads in 
successful operation at the following places: Scranton, 
Pa., (3); Revere, Mass., (2); Syracuse, N. Y.; Washington, 
D. C.; Ansonia, Conn.; Binghamton, N. Y.; Detroit, 
Mich.; Jamaica, N. Y.; Port Huron, Mich.; St. Catharines, 
Ont.; Wheeling, W. Va.; Appleton, Wis.; Dayton, 0O., 
Fort Gratiot, Mich.; Lima, 0., and Windsor, Ont. The 
company has also in process of construction roads at 
North Adams, Mass.; Wichita, Kan.; Des Moines, Ia.; 
Omaha, Neb.; Lynn, Mass.; Danville, Va.; Hudson, N. Y.; 
Seattle, Wash. Ter., and Bangor, Me.; and has orders in 
hand for others. 

WATER. 

The Binghamton Hydaulic Motor Co. has been in- 
corporated at Binghamton, N. Y., by R. A. Forp and 
others. Capital stock, $50,000. 


Lockport, N. ¥Y.—Mayor OLtver has a scheme to light 
the city more economically than by the present system. 
He has been in communication with a number of cities, 
and thinks that the city should buy a plant and run its 
own electric lights. If the present electric light company 
does not come to his terms and the council will not carry 
out his ideas, he proposes to buy a plant, put it in, offer 
light to the city at such a low rate that it cannot be re- 
fused, and finally present the business to the city in the 
end. His scheme is beginning to take shape. The Jenney 
Electric Co., of Indianapolis, has offered to light the city 
with 120 are lights for less than $6,800 a year, and agrees 
to indemnify the Council against any cost exceeding that 
amount. 

Water-W orks.—Massachusetts.—Great Barrington. 
It is stated that the Great Barrington Water Co. will, if it 
does not obtain the right to take water from the Leavitt 
brooks, sink an artesian well at the base of the mountain, 
near the reservoir.—Easthampton. George Manches- 
ter has the contract for laying a mile or more of 10-in. 
pipe to connect the water mains with the new reservoir, 
and work will begin this week.—Warren. The Warren 
High Street Aqueduct Co. has elected these officers: 
President, HOMER A. Tipp; Treasurer, EDWARD 
PATRICK; Clerk, F. E. NICHOLS; Directors, A. W. 
LINcoLN, HENRY GREEN and H. A. Tripp. 


Rhode Island.—Providence. An appropriation of 
$50,000 has been added to the original appropriation for 


the Fruit Hill reservoir.—Westerly. The 6-in. mains 
have been extended. 
Connecticut.—Mystic. The contractors are preparing 


to lay the water pipe across the bed of the river. 

New York.—Schenevus. The town and village boards 
have granted the request of C. H. GRAHAM and others 
for the formation of a water company, to be known as 
the “Schenevus Village Water Co.”, and the company 
will proceed at once to carry out the work.——Geneva. 
The water company will soon have its extensions com- 
pleted and water turned on. 

New Jersey.—Jersey City. The Board has instructed 
the Publication Committee to refer to the water supply as 
not being as bad as currently reported, and to endeavor 
to counteract the bad impression in this respect. New 
boilers are recommended.——North Hudson. The laying 
of the second water-feed main to the Weehawken reser- 
voir is being pushed rapidly in order to have the work 
complete before the cold weather comes on. 

Virginia.—Clifton Forge. W. C. Moopy, of Clifton 
Forge, and E. M. Netr.eton, of Covington, contemplate 
putting in water-works. They have a franchise and 
land. The water will be pumped to a reservoir by water 
power. ——Covington. The surveys and preliminary 
work for the water-works have been completed and the 
matter will probably be pushed through. E. M. NETrTLe- 
TON is interested. 

Georgia.—Cedartown. Water-works are to be built by 
E. J. MOULTRIE and L. J. WAGNER of Rome.——Acworth. 
Water-works are projected. 

Alabama.—Decatur. The water-works will cost about 
$400,000, and will be in operation by November. The 
company has laid about 50 miles of pipe. 

Indiana, — Jeffersonville. The stand-pipe for the 
water-works is completed.—Laporte. Ground has been 
broken for pipe extensions. 

Michigan,—Greenville. The new water-works building 
is nearly completed and work has been commenced laying 
the pipes. As soon asthe pumps arrive the work will be 
pushed forward rapidly.——Pinconning. D. A. McDon- 
ELL, village cjerk, will open the proposals for water- 
works on Sept. 22. There will be separate bids for pipe 
and pumping plant.——Marshall. The artesian (fire) wells 
which Marshall has for the past 15 years relied upon for 
fire purposes and which heretofore have produced an 
abundance of water, are now drying up and the city is 
obliged to look in some other direction for a supply of 
water for fire purposes. Proposals are advertised for, 
and will be received by E. J. Kirpy until Oct. 5. 

Illinois,—East St. Louis. 
ing pipe extensions. 

Missouri.—Washington. The water-works company 
is making rapid headway on the engine house. The con- 
crete foundation of the pump pit under the engine house, 
and 25 ft. below the level of the railroad track, is com- 
pleted, and the foundatijon walls of the pump roon, built 
of brick and laid in cement mortar, are now over 5 ft. 
high. These walls are 2% ft. thick, re-enforced by 
two 4-ft. buttresses, one on either side, and will be 2) ft. 
to water level around the building. The company has 
commenced the erection of its steel stand-pipe on Fifth 
St. The company has struck rock on Elm S8t., and will 
have to do considerable blasting before the excavation 
will be at a proper depth for the placing of the mains. 

Kansas,—Wichita. The water-works of the suburb of 
Fairmont are nearly completed. 

Montana.—Helena. From a statement submitted to 
the City Council by Mr. WooLstTon, it appears that the 
Helena Water Company has expended over $385,000 in 
putting in the new water-works. 

Oregon.—Portland. The new Holly pump will soon be 
erected. There are numerous demands for extension of 
the water service, and as soon as pipe can be had the lay- 
ing of 18 miles of new mains will be begun. The city is 
extending in all directions, and water is demanded at the 
north end on the heights and at the southend. Nextsum- 
mer the city will use 10,000,000 galls. per day and it will 
tax the pumps at the works te their utmost capacity to 
furnish this supply.——St. John’s. The water-works are 
said to be a certainty. The money has been raised, a 
pump ordered, and work commenced on the well. 

Wyoming. — Douglas. Water-works are projected, 
The supply will probably be from an artesian well. 

Arizona.—Phcenix. The new water-works will be in 
operation by the end of the year. 

Texas.—Tascosas. The Tascosas Water Co. will extend 
its water-works. 

Canada.—London, Ont. The Tees water-works by- 
law for raising $9,000 has been carried. 


The water company is lay- 


Brooklyn, N. Y.—Work is progressing on the large re- 
lief sewer on North Second St. It is 5 ft. in diameter, and 
the average depth is 25 ft., though it will in some places 
be 37 ft. deep. It will extend from the East River under 
North Second, and Hope streets to North Tenth St. or 
Union Ave. The contractors, Bray & Gillen, commenced 
work Aug. 8,and the sewer is now built 60 ft.west of Kent 
Ave., but the excavation is made as faras Wythe Ave. 
The walls are well shored as the work progresses, but a 
good deal of delay and expense has been caused by the 


great flow of water at the bottom, which necessitated the 
construction of the trough and the employment of 
pumps. The sewer is being built over the troughs, so the 
latter will remain where they are. The bottom of the 
sewer is laid on strong timbers and the brick walls are 
from & to 16 ins. in thickness. The Carson excavating 
machine is used, and the Brooklyn Eagle says: “What 
attracts most attention is the Carson excavating machine, 
which is truly a labor saving apparatus. It consists of an 
elevated track or tracks on which 2% cars or buckets are 
worked continually. Six get loaded and are started at 
oace, as Many more are getting dumped and the other 
twelve are on their way to and from the excavation. The 
bricklayers keep pretty close up in their work to the ex_ 
cavators, for the machines fill up the trench after the 
sewer is built. The surplus clay is carried away.’ The 
work is expected to be completed by the end of the year. 
DAVID BROWER is the engineer in charge of construction. 


Duluth, Minn.—Mr. 8. M. Cary, Vice President of 
the Duluth Water & Gas Co., has submitted a reply to 
the mayor's communication to the City Council, re- 
questing that an injunction be obtained to restrain the 
company from making connection with the pipe system 
of the Superior Water-Works Co., which injunction was 
granted. Mr. CAREY replies in detail to the several alle- 
gations against the company. 

First; in answer to the claim that the company has never 
been able to perform the fire test required by the charter, 
viz.,—six l-in. streams to a height of %5 ft. through 100 ft.of 
2\%-in. hose, it is stated that the official records of the 
village of Duluth show that this test was performed in 
November, 1883, and that the village council declared the 
test satisfactory and ordered the hydrant rental paid 
thereafter; the company having laid larger and additional 
mains is now in better condition to perform this test, 

Second; in answer to the claim that the company has 
never provided a reservoir of the 500,000 galls. capacity 
called for in the ordinance, it is stated that careful mea 
surements by competent engineers show that the present 
capacity of the reservoir is exactly 604,968.9 U.S. galls. 

Third; in answer to the claim that the reservoir is 
faulty and of insufficient strength to hold 500,000 galis., it 
is stated that with the exception of a slight defect in the 
masonry at one corner the reservoir is in good condi- 
tion and has several times been filled completely. 

Fourth; in answer to the claim that the engines are 
inadequate to supply the city, it is stated that the 
pumping capacity has always been equal to the fran- 
chise requirement of 2,000,000 galls. per day, and that the 
new engine, with a daily capacity of 3,000,000 galis., will 
soon be in operation, giving a total pumping capacity of 
5,000,000 galis. per day, while the present consumption 
is only 1,000,000 galls. per day. There was no intention 
to connect with the pipe system of Superior until this 
maximum pumping capacity should be in effective ser- 
vice, nor has it been intended to supply West Superior 
with water other than for domestic and ordinary pur- 
poses. The consumption of water by West Superior can- 
not exceed 200,000 galls. a day, and a pumping capacity of 
5,000,000 is ample to provide for a consumption of 1,200,- 
000 per day. 

Fifth; in answer to the claim that the connection with 
the Superior pipe system will materially weaken the fire 
protection of Duluth, it is stated that it has never been 
intended to make such connection until the pumping 
station of the Superior water-works have been put in 
effective operation. This station will have a pumping 
capacity of 2,000,000 galls. per day and will be under 
steam pressure ready for operation at a moment's notice. 
So that by making this connection the effective fire pro- 
tection at the disposal of the city of Duluth will be in- 
creased 40 per cent., or to 7,000,000 galls. per day, or if it 
should be desired in case of fire to retain the entire force 
of the Duluth system in Duluth, this could be done at a 
moment's notice by closing the valve where the pipe wili 
enter the bay. As to tearing up the streets the phenom- 
enal growth of Duluth made it necessary to remove the 
pipes suited for a population of 5,000 and to replace them 
with pipes large enough for its present population and 
for all time tocome. It is further stated that the attack 
upon the company is inspired by the local jealousy be- 
tween Duluth and West Superior, and that one effect has 
been the stoppage of work upon the new gas works. 

A meeting of the Chamber of Commerce was held re- 
cently to discuss the report of the comm.ttee to investi- 
gate the charges against the company and to pass upon 
the proposition to forfeit its charter. The report recom- 
mended this latter course, and after considerable discus- 
sion it was adopted and a committee appointed to pre- 
sent it to the city council and also to request a confer- 
ence between the city authorities and the officers 
of the company to arrange a settlement of the present 
troubles, either the terms of a sale of the works to the 
city or the terms on which the company will carry on 
its future work. 


Irrigation.—California.—The Mount Tecarte Land & 
Water Co. is at work on an extensive irrigation scheme 
on the border line between San Diego Co. and Lowe: 
California. 

The company has a corps of engineers in the field 
locating sites for seven large reservoirs, which will hold 
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the water from a water-shed of 1,200 square miles, and it 
is estimated that when the works are completed they will 
be able to supply 12,000 miners’ inches a day, or sufficient 
to irrigate 100,000 acres of land both in San Diego Co. and 
in the northern part of Lower California. A flume will 
be built 26 miles in length and another 10 miles; one tun- 
nel 550 ft. long will be necessary, besides several smaller 
ones. Lew HaArkis is the supervising engineer of the 
work. Mr. HARRIS carried the great 40 mile flume now 
about completed, from the Cuyamaca mountains to San 
Diego. He has been in San Francisco to negotiate with 
parties in that city to begin active operations. It is esti- 
mated by the projectors that the work will cost, com- 
pleted, about $3,500,000. 


Artesian Wells.— Clyde, N. Y. —Bassett Bros., of 
Buffalo, N. Y., will sink test wells for a supply of water 
for the water-works. 

Geneva, N. Y.—The test well is still being drilled and 
will be put down 3,000 ft. 

Albion, N. ¥Y.—The wells will soon be connected with 
the pumps and consumers supplied, Water has been 
pumped to the stand-pipe from one well at the rate of 
200 galls. per minute. 

Wadley, Ga,—Speir & Bedenfield have put down one 
well and will start on two others. 

Blakely, Ga,.—The Georgia Central R. R. Co., of Sa- 
vannah, will put down a well. 

Monticello, Iil.—The Chicago Diamond Drill Pros- 
pecting Co. has struck water at a depth of 127 ft. 

Davenport, ITa.—The artesian well work at Central 
park has been abandoned, at a depth of 1,800 ft., with 
water within 20 ft. of the surface. 

Hitchcock, Tex.—T. Robin is sinking a well for the 
Atchison, Topeka & Santa Fé R. R. 

Austin, Tex.—-The work of boring an artesian well has 
been begun on Grooms hill, a short distance north of the 
town, and the drill is down nearly 200 ft. 

Fort Worth, Tex.--An artesian well is to be sunk at 
the water-works. 

Laredo, Tex.—The Laredo Improvement Co. will prob- 
ably sink an artesian well. 


Water Supply of Jersey City, N. J.—The following 
are the bids which were received recently by the Board 
of Public Works, Jersey City, N. J., for supplying that 
city with water. As stated*in our last week's issue, the 
city has decided that it should own its own water supply, 
and a committee has been appointed to consider the whole 
question. The two companies which submitted bids de- 
posited $500,000 each as a guarantee of good faith. 


Montclair Water Co. 
MONTCLAIR, N. J., Aug. 24, 188. 
Hon, Board of Public Works: 


GENTLEMEN: We propose to furnish to Jersey City, de- 
livered into its reservoir at ee ee ae pure 
and wholesome water, in amount not less than 18,000,000 
galls. per day, and such larger quantity as the city may 
from time to time require, taken from the upper tributa- 
ries of the Passaic river, in the northern part of the 
State, from sources uncontaminated by sewage or other 
deleterious matter, delivered into the Belleville reservoir 
of Jersey City, within two years from date of contract, 
at the price of $40 per million galicns, delivered into said 
reservoir; and the contract may provide, that nothing 
therein contained shall cause an increase in the water 
rates now charged by your Board for supplying families 
and property owners. 

We are ready to satisfy you by any and every reason- 
able test of our ability to faithfully execute any contract 
entered into, and that we have the full legal right, by 
contract and otherwise to store, divert and use the waters 
necessary for your purposes to the extent of at least 
90,000,000 galls. a day, all of which will be exhibited to 
you, or tosuch committee as you may oe or demand, 

We are ready to enter into a contract for the supply of 
water your city needs for a term of 25 years in accord- 
ance with specifications on file in the office of the Chief 
Engineer, a copy of which is hereto annexed, and will 
give the city an option in the contract to purchase that 
oo of the plant specially applicable to the supply of 
Jersey City, at any time within 5 years, on fair and proper 
terms; and will give satisfactory guarantees for the 
faithful execution of the contract; said contract to con- 
tain the usual covenants to insure its faithful perform- 
ance by both parties. 

We are abundantly able to build the works, maintain 
the same, secure and deliver the water free from all in- 
terruption during the term of the contract, in accordance 
with your advertisements and the specifications. 

We herewith enclose a certificate of the First National 
Bank, of the city of New York, that $500,000 is deposited 
in said bank to our credit, as required by your advertise- 
ment, a copy of which is also hereto ennexed. 

Respectfully submitted, 
THE MONTCLAIR WATER COMPANY, 
Per W. G. Snow, President. 


Lehigh Valley Railroad Co.—To the Board of Public 
Works of Jersey City, N. J.: 


GENTLEMEN: We note your advertisement calling for 
proposals to supply Jersey City with pure and wholesome 
water. 

The Lehigh Valley Railroad Company is in oa of 
waters sufficientin quantity to meet your demand, and 
can furnish the city with such water as it may need fora 
term of 25 years to an amount not exceeding 30,000,000 
galls. daily, as called for in your specifications (provided 
the amount delivered shall not be less than 20,000,000 galls. 
daily), delivered into your Belleville reservoir within the 
time mentioned in your specifications, at the rate of $4 
per million gallons delivered. 

We are ready at any time to open to your inspection 
our sources of water supply, and our legal rights in re- 
spect thereto, and we enclose herewith, as required by 
your specifications, the evidence of our having a cash de- 
posit of $500,000 with the E. P. Wilbur Trust Company, as 
evidence of our good faith in this matter. 

We are willing to give the city an option, as desired, to 


take, on fair and proper terms, within 5 years from the 
date of contract, any works constructed for its supply 
under this proposal. Asa railroad company, this corpora- 
tion prefers not to enter directly into the water business ; 
but if the above terms are satisfactory to you, we are 
prepared to assign our waters and water rights toa prop- 
erly organized water company of ample responsibility, to 
carry out Any contract made with your city on the basis 
of the above proposition. 
LEHIGH VALLEY R. R. Co., 
by CHAS. HARTSHORNE, Vice-Pres. 
Attest : 
JOHN R, FANSHAWE, Sec. 
rrr 


Special Reports of Water-Works 
Construction, 


THE ENGINEERING NEWs MANUAL OF AMERICAN 
WATER-WORKS is now being compiled, and will be 
indispensable to every manufacturer, engineer and 
contractor in any way interested in Water-Works 
construction and maintenance, and will be of great 
value to Water-Works superintendents and projec- 
tors of new works. 

Superintendents of water-works and water com- 
panies will wish to see correct and complete data 
concerning their Works in our MANUAL, and to en- 
sure this they should send in repurts at once upon 
the blanks which we have already sent to every 
Water-Works office inthe United States and Canada. 
Many have delayed their report, and if the blanks 
we intended for them have been lost in the mail, 
or mislaid, we will send more upon request. 

We must have a report from every public water 
supply system in North America, so those who reply 
to our inquiries at once will save a second inquiry. 
We also wish to know of every new Water-Works 
plant in process of construction, and of every new 
project in this line. We will send to any one desir- 
ing them, blanks upon which reports can be made. 

Further details of the MANUAL will be advertised 
later. We abstract from our special reports for the 
MANUAL the following items of current interest : 


LACHINE, P. Q., Sept. 10, 1888. 
EDITOR ENGINEERING NEws:—Water to supply this 
place is now taken from the St. Lawrence river and dis- 
tributed in carts. The town proposes to construct a sys- 
tem of water-works, erecting a pumping station near the 
river and pump to stand-pipe. There will be 50 hy- 
drants. The estimated cost of the works is $75,000. The 
by-law to issue debentures has been passed by the 
Council, but has not been voted on by the people. It is 
hoped that work will begin next spring. Population, 
3.540. The Mayor, ANDREW J. DAwes, should be ad- 
dressed for further information. 
H. ROBERT, Secretary of Corporation. 
NORWALK, Conn., Sept. 11, 1888. 
EDITOR ENGINEERING NEws:—A gravity system of 
water-works is now being built by the Sharon (Conn.) 
Water Co. The company constructed the reservoir by 
day’s work, and Francis LEONARD has the contract for 
papes and specials, pipe laying, valves and hydrants. 
‘here will be three miles of cement-lined, asphalt-coated 
steel mains, made by the Norwaik (Conn.) Water Pipe Co. 
There will also be 17 Ludlow hydrants. The works will 
cost $12,500. I. N. BARTRAM is Superintendent. 
FRANCIS LEONARD. 
PortTsMoUTH, Va., Sept. 13, 1888. 
EDITOR ENGINEERING NEwSs:—There are no water- 
works at Berkely, Va., at present, but they are nego- 
tiating with the Portsmouth & Suffolk Water Co. 
G. H. COLEMAN, Supt. Portsmouth & Suffolk Water Co. 


COVINGTON, Va., Sept. 14, 1888. 
EpITOR ENGINEERING NEWS:—The 1,000 people in this 
— now carry their water supply from the river, in 
yuckets. A gravity system, taking supply from moun- 
tain streams, is projected by a company. The estimated 
cost of the works is from $12,000 to $14,000, and capital 
for construction is partially secured. 
E. M. NETTLETON. 


CuBA, N. Y;, Supt. 17, 1888. 

EDITOR ENGINEERING NeEws:—The project to build 
water-works was voted down last spring by a small ma- 
jority, but we are nearly ready to put the question to 
another vote, and with much better prospects than form- 
erly. It is proposed to take water from springs, by 
gravity, at a cost of from $30,000 to $35,000. Capital for 
construction is not secured. Population, 1,500. The 
present supply is from wells. I. N. SHELDON. 


LAKE Ciry, Mich., Sept. 14, 1888. 
EDITOR ENGINEERING News:—The village has made a 
four years hydrant contract with Daniel Reeder, with 
eernene to buy at any time the works which he bnilds. 
Vater will be pumped from Lake Muskat to a stand- 
pipe, at a cost of $8,000. H. N. Green, Cadillac, Mich., 
should be addressei for further information. Our popu- 

lation is 700. Work was begun Sept.1. H. A. FISHER. 


St. PAUL, Minn., Sept. 15, 1888. 
EpItoR ENGINEERING News:—The village of Mon- 
mouth, IIl., is to build water-works at once, work to be- 
gin Oct. 1, and be finished Jan. 1, 1889. The supply will 
be pumped from an artesian well to a reservoir and tank. 
The estimated cost is $35,000, and bids for the bonds were 
received Sept. 15. Contracts for tank, reservoir and dis- 
tribution system were let Sept. 11 to Rockford (IIL) Con- 
struction C\. for $22,682.50. The remaining contracts will 
be let Oct. 10, W. W. McCuLLouGa is chairman of the 

Water Board. The population is 5,000 
Loweta & CurTIS, Engineer. 


WASHINGTON, I1i., Sept. 15, 1888. 
EpitoR ENGINEERING NEws:—The population of this 
_— is 1.5%, and a system of water-works is now being 
uilt by the village, with George C. Morgan, of Chicago, as 
engineer and contractor. The supply is from driven 
wells, by pumping to a stand-pipe 11 ft. in diameter and 
36 ft. high. e pump is duplex, made by the Deane 
Steam Pump Co., Holyoke, Mass. The mains are of wood, 
244 miles, thé services of iron, and there will be an ordi- 
nary pressure of 40 lbs. The works will cost $15,000, and 
their cost is covered with 6 per cent. bonds. The works 

will be in operation Oct. 1. 
CHaAs, KOKER. 


MAZO MANIE, Wis., Sept. 14, 1888. 
EDITOR ENGINEERING NEWS :—A system of water-work:« 
for fire protection and street sprinking has been put in 
here by the village. The pump. pipe and hydrants wer: 
purchased of Goulds & Austin, Ch aa. The work was 
done by S. E. Brandon, of the Mazo Manie Milling Co.. 
who furnish the power to drive the pump in case of fire 
For street sprinkling the natural head of the mill-pond. 
from which the supply is taken, is sufficient. Population. 

about 1,200, H. R. LEARNARD. 


7 . SmitH’s CENTER, Kan., Sept. 14, 1888. 
EDITOR ENGINEERING NEwSs:—Bonds have been issued 
by the village to construct a system of water-works cost- 
ing about $25,000. Water will be pumped to stand-pip¢ 
from a system of wells about two miles distant. Bids wil] 
be received about Nov. 1, work begun Dec. 1 and com- 
pleted by Mar. 1, 1889. E. Slocum is Mayor. 
A. 8S. Kinecssury, Village Clerk. 


NEWTON, Pa., Sept. 17, 1888. 

EDITOR ENGINEERING NeEws:—Work was begun Aug 
12 on a system of water-works for the Newton Artesian 
Water Co., and will be finished Oct. 15. Geo. Worstali 
is President of the Company, Paul Blaker, Secretary, M 
Van Harlingen, Engineer, and Thos. H. Kegan, 752 So 
12th St., Philadelphia, the contractor. Water will be 
pumped from two artesian wells to a reservoir. The 
-_ = $20,000, stock subscriptions. Population 
about 1,400. 


GEO. C. WORSTALL, President. 
tain 
RECORD OF NEW WATER-WORKS 
CONSTRUCTION. 


(Specially Communicated.) 


CONTINUED FROM PAGE 218. 

Fulton, 1U.—The works were commenced Aug. 25 
1887, and at the date of our special report (February 
9, 1888), were not completed. They were designed 
by E. P. WHEELER, and V. B. BricGs is Construct 
ing Engineer. The contract for works and ma 
terials, complete, was awarded to the Eclipse Wind 

Sngine Co., of Beloit, Wis. The supply is drawn 
from a well, and the water is pumped to a reservoir 
80 ft. long, 15 ft. wide and 12!¢ ft. deep-in the clear 
direct pumping can also be applied. The boilers 
were furnished by the Erie Boiler Works, apd the 
pump by the Dean Steam Pump Co., of Indian 
apolis, Ind. The pump has a daily capacity of 
240.000 valls. There are 6,000 ft. of kalamein pipe. 
and 13 hydrants. Cost of works, $14,000; debt, $10. 
000; rate of interest 5 per cent. The works are 
owned by the city. A, W. BASTIAN, City Clerk 
The present population is 2,500. 

Portage, Wis.—The works were commenced in 
April, 1887, and completed January 1, 1888. They 
were designed by E. Gro. FERRIS, who was also 
Constructing Engineer. The coutract for the works 
was awarded to Moffett, Hodgkins & Ciarke, of 
Watertown, N. Y., who sublet contracts as follows 
for masonry, foundations avd buildings, Peter 
Mills; for pumping machinery, Henry Worthington, 
of New York; for pipe and specials, trenching and 
pipe laying, Warren Foundry & Machine Co., of 
Phillipsburg, N. J.; for valvesand hydrants, Lud 
low Valve Mfg. Co., of Troy, N. Y.; for stand-pipe, 
Riter & Conley, of Pittsburg, Pa. The supply is 
drawu from the Wisconsin river and is pumped toa 
stand-pipe 25 ft. diameter and 80 ft. high, by a 
Worthington pumping engine with a daily capaci'y 
of 2,000,000 galls.;direct pressure can also be applied. 
There are 6 miles of pipe, 75 hydrants, 150 taps and 
9 meters ; the mains are of cast-iron, and the services 
of galvanized iron. Average daily consumption, 
50,000 galls. Ordinary pressure, 65 lbs.; fire pressure, 
150 lbs. Cost of works, $85,000; debt, $100,000 ; rate 
of interest, 6 percent. Annual operating expenses, 
#1,500. Annual revenue; from consumers, $1,800; 
from city, $3.300. The franchise is for 25 years, and 
the bydrant rental is $40 per hydrant per annum. The 
works are owned by a company which is controlled 
by Moffett. Hodgkins & Clarke; President, E. GEO. 
FERRIS: Vice President, I. F. MOFFETT; Treasurer, 
I. C. CLARKE. Bonds have been issued for $100,000 
J. W. READE is Superintendent. Present popula 
tion, 6,000. (Date of special report; June, 1888.) 

Salem, Dak—The works were commenced in 
October, 1887, and completed in April, 1888. The 
contractor for works complete was S. K. Felton, of 
Omaha, Neb. The supply is drawn from a well 
225 ft. deep. and pumped to a tank with a capacity 
of 1,700 barrels, by a windmill pumping engine with 
a daily capacity of 1,800 galls. There is halfa mile 
of 5-in. pipe, with 4 fire hydrants and 12 taps. 
Average daily consumption, 600 galls. Ordinary 
pressure, 40 Ibs. Cost of works, $6,000; debt, $5,200 ; 
rate of interest, 7 per cent. Annual operating ex- 
penses, $100. The works are pwned bythe city. The 
present population is 800. (Date of special report : 


June 23, 1888), 
(FO BE CONTINUED). 
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